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INTRODUCTION

This Handbook of the Mini-Assessment of Functional:Literacy is
designed as an aid to those who wish to know more about the whys
~and hows of thé™Mini-Assessment of Functional Literacy (MAFL) than
'is given in the two following reports of the results: (1) Brief
Summary and Highlights and (2) Statistical/Documentary Report:
Summary Volume.

Fl

. Chapter 1 explains the rationale for the MAFL as derived -£from .
the perceived penury of reading skills in America -- especially
those skills regarded to be necessary for functioning in daily
routines. It also states the rationale and method used -for the
selection of the reading exercises and their subsequent categoriza-
tion into sets related to functional reading.

Chapter 2 outlines three standards against which the MAFL re- '
sults can be evaluated =-- each casting functional literacy in a
somewhat different light. "Functional literacy” is an abstract
_ term, and without such standards, it can have almost any meaning
one may wish to' ascribe to it. »

Chapter 3 describes and explains the types of data we use in
presenting the MAFL results in as clear and popular a manner as
possible. Caveats are also given that place limitations on the
strengths of the ‘various data and on the interpretations that can
be made from them. : :



" CHAPTER 1 5

‘-7READING AND THE AMERICAN SOCIETY —

:

Of all the skills children are taught in school, most Americans
would probably agree that reading is the most essential skill for
them to acquire if. they are to participate even minimally in Ameri- -
can society. Even with our greater dependence on the electronic
media, the printed word in' its many various forms plays a vital
role in our lives. Whatever else schools may teach, reading must

inevitably be the backbone of the curriculum.
- - . . - - - 4

>

, Two hundred years have elapsed since :the founding of America --
a nation dedicated to a free and equal education for all. A

fitting tribute to our country in this bicentennial era would have
been to find that all its citizens are literate, espc¢cially those

" about to graduate from high school :either to enter the work-a-day
world or to continue their education. Not just functionally

- literate, but totally literate; these young Americans would be in
full and versatile command of readlng, writing, speaking and listen-
ing.

The bald truth is that not all Americans are literate. The
public perception is that far too many are not even functionally
literate -- lacking the ability to read, .write and converse well
enough to function adequ “ely in their everyday lives. If this
perception is true, it is a sad commentary on American society
that many of its people are illiterate because they may have had
inadequate opportunity to learn. It is an even sadder commentary
"on the American educational system that many of our current genera-
tion of youngsters are emerglng from that system functionally

1111terate.

In recent years, millions of dollars in public funds -- from
the federal to local levels -- have been spent on reading programs
“designed to improve reading skills, partlcularly of disadvantaged
groups. Yet, .200 years after our nation's founding, there is an
increasing belief that many young Americans are graduating from (or
éropping out of) ‘high school unable to read well enough to function
adequately in everyday life. It is not simply that these young
people cannot read a great novel in depth; they cannot even com-
prehend the information in reading materials such as signs, maps,
advertisements, forms and reference works so frequently encountered
in our day-to~day activities.

. Many persons ‘~- both in the educational community and general
public -~ have "sensed" this tragic situation for -some time but



there have been few hard fdcts to support their belief. 1In order’
"to provide a body of more concrete.evidence as to the extent and
-nature of this situation, the National Right- tojggad ‘Effort awarded.
a grant to the Education Commission of the .States- for ‘the Natlonal
Assessment of Educational Progress (NAEP) to conduct in two suc-
cessive years (1974-75) a Mini-Assessment of Functional Literacy
(MAFL) of l7-year-old students. :

Right to Read and NAEP conducted th_ #AFL with the principle
goal: to determine the degree of functional literacy among 17-
year-old students. At first blush, this may appear to be a reason-
ably simple goal. The accomplishment of this gcal, however, implies-
an evaluatlon of those reading skills of 17-year-old Students con-
sidered to be necessary for adequate everyday functlonlng and, con-
comitantly, the establishment of one or more standards agalnst
which those functlonal-readlng skills can be evaluated. Even
prior to thls, we must determine which readlng skills a person must
have in ord2r to be functionally literate. Right to Read has given’
functional ;1teracy the followxng theoretlcal definition.

A functiona: .y literate person is one who ‘has
acquired the essential knowledge and skills in
reading, writing and. computation required for
effective functioning in society, and whose attain-
‘ment in such skills make it possible for him to
develop new aptitudes and to participate- actlvely

. in the llfe of his times. . ~

In their day-to—day activities, people encounter many varied
types of reading materials such* as novels, mystery thrillers, news-

. papers, magazines, reference works, ,maps, signs and forms. De-
pendlng upon the development of their reading skills, their inter-
est in the material and upon the nature of the reading materlal
itself, people may read "on the surface" or "in depth." That is,

a person may be able to just barely understand the meanings of the
words; he may be able to unite word meanings to glean. isolated

facts from the material; or he may relate these: facts to recognlze~m~
the central idea the facts support, draw complex inferences from
the facts, or criticize the content. Francis Bacon addressed this
concept in his essay, "Of Studies."

Some books are to be tasted, others to be swallowed,-
and some few to be chewed and digested; that is,
some books are to be read only in parts; others to
he read but not curiously; and some few to be read
with diligence and attention....

Some types of reading materlals, therefore, nelther require
or merit a deep penetrating study that involves high level reed;ng

‘The :tandards against wh1ch the MAFL reading performances werc evaluated are

8

given 'in Chapter 2.
2
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behav10rs or skills. Extrapolatlng from- Bacon s statement, we:
migirt say. that.a fully literate person can,_flrst of all, dis-
cririnate between those materials that are best read on the sur-

" face and those that require a reading in depth. When he finds

‘materlals that need to be "chewed and digested," he is able to do

so effectively. A mdarginally literdate person, on the other hand,
can at best cope with. the shallower types of reading materials.

If a person can cope at least with these very  basic types of read-
ing materials, he can probably funiction adequately in everyday
life. There-is an increasing fear that all too many young Ameri-
cans are unable to,do even this.

The MAFL exercises? as a set were selected from a pool of
existing NAEP exercises by a panel of reading. specialists serving
on the Right-to-~Read staff who used the dual criteria that they
represent those formats of reazding. materials we frequently encount-
er in éaveryday lifé and that all l7~year-old students should be
able to answer them correctly 1f they are to be able to function
adequately. The reading behavicrs they elicit are, for the most
part,- basic. ,

Additional goals,of the MAFL were to determine the degree of

functional literacy pf the groups of l7-year-old students on the

various format aspects of reading materials and on various reading
behaviors.?® fThe NAEP/MAFL staff and a panel of reading specialists"
studied the MAFL exercises for both format and the type of reading
behaviors -they required. Five format categories- (passages~ draw-
ings, pictures, signs, etc.; charts, maps, graphs; forms; and
reference materials) and five behavior categories (understand

word iteanings, glean significant facts, comprehend main ideas and
organlzatlon, draw inferences and read critically)?® were -identified.
Each exercise part was assigned to one format category and to one
behavior category. Data based on these classifications can give

us a modicum of insight into the relationship of functional litera-
cy- to the format of reading materials and -the required reading
skills necessary to master them.

2The MAFL exercises are described briefly in the Brief Summary and Highlights,"
Appendix B and in the-Statistical/Documentary Report: Summary Volume, Appendix
B. ‘ ‘

A reading behavior can be regarded as a manifestation of a reading skill.

“Dr. Alton Raygor, University of Minnesota; Dr. Carl Wallen, Arizona State
University (Tenmpe); Dr. Ruth Hartly, California State Un1vers1ty (Sacramento);
Dr. Donald Gallo, Central Connecticut State College.

*The MAFL format and behavior categories are defined briefly in the Brief
Summary and Highlights, Appendix C and more fully in the Statistical/Docu-
mentary Report: Summary Volume, Appendix C.

5. | 3
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- CHARTER 2.

" SOME STANDARDS OF FUNCTIONAL LITERACY

& .

¥ [ -

. The results: glven in the Mini~-Assessment of Functional theracy

" (MAFL) reports reflect the functlonal reading skills of the vaflous
groups of l7-year-old students.? For the results to be meaningful,
they must be evaluated in relation to some standard. In both MAFL

" reports -- the Brief Summary and .Highlights and the Statistical/

Documentary Report: Summary Volume? -- we present our findings
relative to three different standards, each c;stlng the-functional-.
reading “skills of l7-year-old students in a somewhat different

llghto N . * . . T

>

In both reports, Chapter 2 presents the results relative to

' a desired performance level (DPL) -- the results we would like

to obtain. Since the MAFL exercises were selected on the criterion
that all l7-year-old students should be able to answer all the
exercises correctly, 100% is the DPL. Therefore, any percentage
reported less than 100% represents a shqrtfall from the DPL stan-

dard.

In both reports, Chapter 3 presents the results relative to

" the hlghemt expected level of performance (HELP} -~ the highest

results ‘we could reasonably expect to obtain. Here the raw per-
centages obtained are adjusted dccording to the percertages ob-
tained by a group of superior readers. -After this adjustment,
an? percentage reported less than 100% represents a shortfall
from the’ HELP standard.

In both reports, Chapter 4 states the results relative to a
minimally adequate performance (MAP) standard -~ the lowest pos-
sible score above which a person would be expected to function
at all-adequately., Right to Read determined that any l7-year-old
student unable to answer at least 75% of the MAFL exercises could
reasonably be considered functionally illiterate. .

m

1Thesr groups zre defined briefly in the Brief Summary and Highlights,. Appendlx
A and wore fully in the Statistical/Dccumentary Report: Summary Voluine,

‘Appendix A.

2The Brief Summary and Highlights gives a briefer form of the results in a 1es=

‘technical- presentation; the Statistical/Documentary Report: Summary. Volume

g1ves a more thorough treatment of the results from a more technical point of

v1ew.
*This adjustment is explained in detail. in Chapter 3.

4
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The results of - the 1974 ‘and 1975 MARLs and the changes from A
1974 to°1975 answer some questlons and raise others, but they ‘are
not the complete picture.- It is .impossible for any study, however -
sophisticated, to, measure every aspect .of "functional litéracy"”
since there are many definitions of-functional literacy. ’

.tls

-~

-~

.

[
-

Of the 86 exercises that compose the comglete 'MAFL admznrstered in 1974 and
197:, 64 had bzen uUsed in National Assessment's 1971 fall reading assessment )
of 17-year-old students. This subset of exercise$, called the truncated MAFL, H

provides data on the functional-reading skills of ll—yea.-uld students at three
time points: 1971, 1974 and 1975. : -

.~



" CHAPTER 3
" ~ METHODS OF DESCRIBING THE DATA : .

5

Data is like %édlcxne. Both are benef1c1aL when they are
used ‘prudently and‘'judiciously for their deSLgnated purposes,
and ‘attendant cautions are heeded. leerse, both can be extreme-
ly dangerous if they are used lndlscrlmlnantly or cautions are ‘
lgnored.

- The following discussion is designed to give the reader of
‘the reports on-the Mini-Assessment of Funct®nal Literacy (MAFL)
a clearer understanding of the information the data provide and
to alert the reader to what the data do not --. indeed cannot -- “

say..
4

~ Inferring Population Facts From Sample Data
From the standp01nt of .cost in terms of time, effort and *
money, it was lqpractlﬂal to obtain functional literacy data £rom
all the i7-year-old students in Zmerica (the population of interest).
Therefore, the National Assessment of Educational ProgLess {NAEP) -
obtained data from a sample of f:he population selected in such a-
way as to be representatlve of the population.

‘Sample data are not perfectly precise.,K The advantages gained
by obtaining.data from samples are somewhat lessened by a loss
of precision in the descriptions of populations we can give on
; the basis of that data. Within the limits of measuremeant error,!
‘ the data we obtain from a sample precisely describe that particular
sample. Evepn data from a representatlve sample may not be exact-
ly true for the respectlve population. ~When we infer popula~ .
tion facts from+sample data, we must bear in mind that a very large
number of samples ~- all representative =~- could have been select-
ed from the same population. -We would not expect to obtain
exactly the same data from all these potential samples. The varia-

.

.
£

o

IMeasurement error stems ffbm"three sources: (i) the measuring instrument --
*in this case, the MAFL- exercises that may have imperfections such as amblgulty
" or a built-in tip-off to the correct response; (2) the _respondent -- ‘his™ ~

physical and emotional condition,‘ attitude and motlvatlon and (3) the measure-
~ ment situation -- temperature, lighting, pleasantriess of surroundings, .noise -

level and the test administrator. These are examples of the three sources of
measurement error and are not exhaustive. -

R A s
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tion among the data from these potential samples is called sampling
error -- an impcrtant concept when we infer population facts from
sample data. Most data obtained from the various samples would
approximate the population facts qulte closely, but the data from
some samples could differ by varving degrees.

In order to see more clearly just how this works, consider
a classroom of 30 students who have just taken an examination.
Twenty-four (80.00%) passed and six (20.00%) failed. These are
the population facts. Suppose, however, that we did not know the
population facts and wanted to infer them on the basis of data
obtained from a randomly selected sample ¢f five students from
the classroom. There are 142,506 possibl. samples of five stu-
dents that could be selected. If we select our sample in such a
way that each student has an equal probability of being se’ected
our sample is representative of the classroom population.? 1In
many of the possibie samples of five students that we might
select, we would find four (80.00%) who passed the examination
and one (20.00%) who failed. In other samples, however, we would
find various other percentages of passers and failers. Exhidit’
3-1 shows the number having different proportions of passing and
failing scores and the percentages of possible samples of five stu-
dents that could be selected from the 30-student clussroom. The
variation among the sample percentages of students passing and
failing is the sampling error.

.

The concept of sampling error is important when we consider
the percentages of groups of l7-year-old students that cosrectly
answer the MAFL exercises and, likewise, when we compare these
percentages from one assessment to the next. A statistic called
the standard error can be computed from the one selected sample.
Ir is an estimate of the sampling error -- i.e., the variation
among the data for all the patential samples of & given size that
could have been selected.

N

~A sample can alsc be representative of the elements if the sample have un-
equal bur known prubabxlxuxes of being selected. In the latter case, each
sample element must ("¢ weighted by the reciprocal of its probability of being
selected.
It must be noted that this example has been for the purpose of illustration
and represents the simplest »f all sampling procedures -- a simple sample
~andomly selected from a small population. The sample NAEP selected fo* tne
MAFL was 4,245 |T-year-old students from a population in excess of 3 mi.] ion.
The sample was seiectad in stages from strata (sets of 17-vear-old <tud&n
homogeneous on some trait or characteristic) and clusters (sets of l7-year:
old students heterogeneous in the same way as the population). The details of
NAEP's sampling procedures are gziven in The National Assessment Approach to
Sampling, which can be obtained by writing to: Ms. Minnie Mitchell, Dissemina-
tion Associate, National Assessment of Educaticnal Pregress, Suite 700, 1860
Lincoln Street, Denver, Colo. 80295.

;
13



EXHIBIT 3-1. Number and Percentages of Possible Samples
fnr Each Combination of Passers and Failers

Passers in Sample Failers in Sample Possible Samples
Number Percent Number Percent Number Percent
0 0.00 5 100.00 6 0.0042

i 20.00 4 80.00 360 0.2526

2 49.00 3 60.00 5,520 3,8735

3 60.00 2 40.00 30,360 21.3044

4 80.00 1l 20.900 63,756 44.7392

5 100.00 0 0.00 42,504 29.8261
TOTAL 142,506 100.0000

Exercise Daza

Wwhile, for the most part, the MAFL reports are concerned with
summary data," it is exercise data that is summarized; therefore,
it is important to understand exercise-level data first. The
basic exercise-level statistic is the p-value (or percentage of
success). We also report the standard errors of the p-values.

P-Value (Percentagé of Success)

The p-value is the most fundamental NAEP statistic. Most
simply stated, a p-value is an estimate of the percentage of a
group who would have made a correct response to an exercise had it
been administered to every member of a group. It is alternatively
referred tc in the MAFL Brief Summary. and Highlights report as the
percentage of success.

Although the NAEP-MAFL samples of l7-year-old students were
selected to ensure that “hey are representative of their respective
populations,® each student in a population did not have exactly
the same probability of being selected for the sample as was the
case in our classroom example; that is, each respundent in a MAFL
sample did not represent the same number of l7-year-old students
in the population. Therefore, each respondent in a sample was as-
signed a weight that is the reciprocal of the probability of his
being sel.~ted for the sample.® Thn larger the respondent's

“We report exercise data only for a few selected exercises that are unique in
sSCme manner.

*The populations of 17-year-old students and thoir subclassification are defimed
briefly in the MAFL Brief Summary and Highlights. Appendix A and more thor-
oughly in the MAFL Statistical/Documentary Report: Summary Volume, Appendix A.
*weighting is necessary only when the members of a population have different

but known probabilities of being included in a sample. See also footnote 2.

8
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selection probability, the smaller hit weight since he represents
fewer l7-year-old students in the population. Z p-value (percent-
age of success) is the ratio of the sum of weights of those re-
sponding correctly to the sum of weights of all the respondents

in the sample.

For eacl p-value that we report, we also report its standard
error. This statistic can be used to construct one or more rauages
of p-values within which we can express some degree of confidence
that the population p-value occurs. Such ranges of p-values are
called confidence intervals.’ Two rules should be noted:

1. The smaller the standard error, the smaller the con-
fidence interval will be for any specific degree of
confidence that we might desire. .

2. For any specific standard error, the nigher the degree
of confidence used, the larger the confidence interval
will be.

Like data, many events in our day-to-day lives lack pin-
point precision; and we frequently encounter "expectancy ranges"”
of various types applied to events. Such expectancy ranges lack
the statistical ramifications of confidence intervals and are
formed in a much less precise way. They are, however, based on a
person®s past experiences in the event in Juestion. Consider this
example. You go to a store to purchase a particular product. The
salesperson informs you that the product is out of stock but that
he will order it for you. He estimates that it will take a week,
give or take two days, for the product to arrive. The salesperson
knows from past experiences that "most often" the product arrives
within the five-to-nine-day interval anéd "only rarely" arrives
sooner than five days or later than nine days.

" Limitations of Exercise Data

As we have shown in the foregoing sections, sample data are
not perfect; but if used prudently, they can provide a wealth of
information. Within the limits of measurement error and sampling
error, the data presented in the MAFL reports aécurately describe
the functional-reading achievements of the various groups of 17-
vyear-old students.

Wwhen the data show that one group has achieved either above
or below another, one must exercise caution in attributing causa-
tion to this difference. Many factors may affect the performance

"The reader is referred to any book on basic statistics for aic in constructing
confidence intervals.



of 17-year-old students in a given group on the MAFL exercises.
Consider, for example, a hypothetical group whose functional-read-
ing achievement is above all other groups. Most members of the
group may attend schools that have high-quality faculties, excel-
lent reading programs and a large library; have parents who place
a high value on education and enccurage reading; and have avail-
able at home a wide variety of reading materials. All these
factors could contribute to the group's high level of achievement
while membership in the group itself may contribute very little

or nothing.

The name of a group is merely a categorical label, and the
traits attributablie solely to that label must not be construed
as necessar.ly being the cause or even as being a cause for the
group's comparatively high or low achievement.

Summary Data

In summarizing the MAFL results. we wisin to describe each
group's functional-reading achievements over the entire set of
MAFL exercises and over the subsets of exercises classified under
the five formats and five behaviors defined in Appendix C of both
the MAFL Brief Summary and Highlights and the MAFL Statistical/
Documentary Report: Summary Volume. To accomplish this, we
need a number that best represents the set of data being summarized.
One such number is the mean. It i§s an average of the set of num-
bers bei:~ summarized that takes into account the value of each
number *  ..g summarized. It is a statistic upon which addition
and subtiaction can be performed. It is amenable to measuring
change over time since the mean of t-he differences between the
p-values at two time points is equal to the difference between
the means ¢f the p-values at thcse time points.

Mean P-Value (Mean Percentage of Success)

The mean p-value (mean percenta¢e of success) is the sum of
the p-values for the set of exercises besing summarized divided by
the number of exerscises in the set. We repurt mean p-values for
all l7-year-old st:udents and for each of the subclassifications of
l7-year-0ld students (see footnote 5) on all 86 MAFL exercise
parts and on each of the five format and five behavior classifica-
tions.”’? We also report mean p-values for all groups of l7-year-

*The mean p-values for the format and behavior classifications are tabulated
only in the MAFL Statistical/Documentary Report: Summary Volume. Those that
are noteworthv are reported ard discussed in the MAFL Brief Summary and High-
lights.

3The format and behavior classifications of the MAFL exercises are defined
briefly in the MAFL Brief Summary and Highlights, Appendix € and more thor-
oughly in the MAFL Statistical/Documentary Report: Summary Volume, Appendix C.

10
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o0ld students on the 64 exercise parts in the truncated MAFL but
not for the format and behavior classifications within this

set.!?

Standard Deviation''

While the mean p-value is a good general indicator of a
group's achievement on some functional-reading skill, it tells
us nothing about the spread of the individual p-values around the
mean p-value. Two groups could have identical mean p-values on
some functional-reading skill. This gives the impression that
they have the same achievement on the skill. In one sense, this
is true; but if the individual p-values of one group ciuster
tightly about the mean, and those of the other group d«viate
widely from the mean; the two groups obviously are not alike.
The standard deviation is used to indicate the spread of indi-
viduzl p-values around the mean. For example, consider the fol-
lowing sets of percentages.

(Ay 10, 20, 30. 40, 50, 50, 70, 80, 90; and
(B} 40, 40, 40, 50, 50, 50, 60, 60, 60.

Both A and B have a mean equal to 50%, but the standard deviation.
of A is equal to 27.39, while that of B is 8.66. The larger the
standard deviation, the greater is the spread of the data. For
each set of p-values summarized, we report the standard deviation
along with the mean p-value in the MAFL Statistical/Documentary
Report: Summary Volume.

!

Limitations of Summary Data
All the limitations of exercise data given previously apply
to summary data as well. In addition, certain special limitations

apply to summary data.

1%0f the 86 exercises that comprise the com Qlete MAFL administered in 1974 and
1975, 64 had been used in National Assessment's 1971 fall reading assessment
of 17-year-old students. This subset of exercises, called the truncated MAFL,
provides data on the functional-reading skills of 17-year-old students at three
time points. Within the truncated MAFL, most formats and behaviors contain
too few exercises to be summarized meaningfully.

''The standard deviation should not be confused with the standard error dis-
cussed previously. The standard deviation indicates the amount of spread of
the p-values in a set around the mean p-value of that set. The standard error
is a special form of standard deviation that is an estimate of the spread that
would occur among the mean p-values of all the potential samples (of a given
size) that could be selected from a population (see the discussion of sampling
error in this chapter).

il
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whenever data are summarized, some information is lost. The
mean p-value is a number that describes a group's overall level

' of performance on some runctional-reading skill, and the standard

deviation indicates the spread of the individual exercise p-values.
These numbers do not tell us, however, on which exercises a group
performed quite differently than we would have expected on the
basis of the group's overall performance. If the mean is "the
rule,” remember that there are exceptions to every rule. This
becomes more important when the standard deviation is quite large.

Another :problem that must be taken into account when con-
sidering summary data is that of exercise sampling. We have stated
previously that our samples of l7-year-old students are representa-
tive of the populations from which they were selected. We could,
therefore, infer population facts from sample data. We would like
to be able to say this about our samples of exercises, but we
simply cannot. 1In the first place, it was not possible to identify
populations of functional-literacy exercises -- all the possible.
reading exercises that measure functional literacy or the various
aspects .of it (i.e., formats and behaviors) -- and then select
representative samples. The MAFL exercises were selected by a
panel of reading specialists who, by consensus, agreed that they
measured functional literacy. Even with this face validity, the
question remains: Is the selected sample of functional-literacy
exercises representative of all possible functional-literacy exer-
cises? There is no objective answer to this question. The MAFL
exercises were categorized by the consensus of another panel of-
reading specialists into the formats and behaviors. Since these
samples are smaller -- and in- some cases very small ~-- the question
of representativeness is even more serious. Caution mus: be exer-
cised, therefore, in generalizing summarized data -- whecher on
the entire set of MAFL exercises or one of the formats or ke-
haviors -- to the respective populaticns of exercises, and the
smaller the number of exercises being summarized, the greater the
caution we must use.

Change Data

We report two lines of changes over time in the functional-
reading achievemen:s of l17-year-old students. One pertains to the
complete set of 86 MAFL exercises administered first in 1974 and
repeated in 1974 and to the format and behavior classifications
within this set. The second pertains to the truncated subset of
64 MAFL exercises that had been first administered to l7-year-old
students in NAEP's 1971 assessment ~f reading.

“The Completé MAFL

A change in a functional-reading skill from the 1974 MAFL to
the 1975 MAFL at the summary level is computed by subtracting the
mean p-value (mean percentage of success) of the 1974 MAFL from

12
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the mean p-value of the 1975 MAFL. If the resulting change has a
positive value, a gain in achievement is indicated; if the result-
ing change has a negative value, a loss in achievement is indicated.
We compute for each change in mean p-values a number called the
critical ratio by dividing the change by the standard error of the
change. From these critical ratios, ry using a table of the normal
distribution, we determine the probablllty that each observed
sample change could have occurred due to chance (sampling error) .!
We report these exact probabilities and the standard error for

each change in both the MAFL Brief Summary and Highlights and
Statlstlcal/Documentary Report: Summary Volume. Right-to-Read -
has decided that for 1ts purposes, a change must have a probablllty
no larger than 0.050 that it might have,occurred due to chance.'
Only changes meeting this criterion are given in the text of the
MAFL Brief Summary and Highlights. Thes= changes are marked with
an asterisk (*) in the tabular presentations in both the MAFL

Brief Summary and Highlights and the MAFL Statistical/Documentary
Report: Summary Volume.

The Truncated MAFL

For the 64 .exercises in the truncated MAFL, e report mean
p-values (or mean percentages of success) at three time pcints:
1971, 1974 and 1975. We report the changes from 1971 to 1974,
1974 to 1975, and the net change from 1971 to 1975 in the same
manner as the 1974-75 changes for the complete MAFL discussed
above.

Limitations of the Change Data

All the limitations of exercise data and summary data given
previously apply to change data as well. In addition, certain
other cautions must be observed when considering change data.

When a given subject area, such as MAFL, has been assessed
at two or three points in time, it only beglns to be possible
to determine whether that subject area is progressing or regres-
sing. Attaching too much 1mportance to an observed gain or loss in
achievement between any two successive points in time can be mis-
leading in terms of a group's trend in achievement over long pericds
of time -- even if the observed gain or loss is statistically
significant.!*® On the other hand, a series of nonsignificant

‘’See earlier discussion cn sampling erro: .

3\ test of change such as this only provides evidence regarding the direction
of the population change. It does not imply tha® .he magnitude of the popula-
tion change is the same as the magnitude of the sample change. It may be

larger or smaller.
‘“There is nd greater than a 0.050 probability that the change occurred due

to chance.
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changes in the same direction over a number of assessments may
provide more information about a group's achievement trends than
a single significant change. N
3 It is true of most measures of change ~- and certainly true

of changes in educational achievement -- that they cannot be
expected to be uniform or even always to be in the same direction
over several measures. The important aspect of change in general

is the trend of improvement or decline over several assessments.

The important aspect of a change betweéen any two adjacent assess-
ments is not so much whether that particular change is statistically
significant but whether it represents a continuation of improve-
ment or declination or departs from it.

An improvement or decline that departs from an established
trend may be spurious due to sampling wvariability, or it may augur
the establishment of a new trend. This c¢an be determined only
after additional assessments. If a sharp departure from a trend
(say, an improvement) is spurious, it will quit. likely be fol-~
lowed by a sharp reversal (in this case, a der.line) on the suc-
ceeding assessment indicating a prob: ble r-_urn to the established
trend.

Student Data

Another, somewhat d!fferent, way to examine the functional-
reading zxills of l7-year--old students is based on student or
respondent scores (s=-value:s) on the packace he took.!® wWhile the
concern of the MAFL is not with the achievement of individual
respondents per se, student scores are useful in making state~
ments like "Seventy-two percent of 1l7-year-old students could
correctly answer at least 85% cf the MAFL exercises."

S-Values (Stﬁdent Scores)

Since all the MAFL exercises have unit weights, an s-value
is simply the number of exercises answered correctly by a given
student.. Since each student answers exercises in only one of the
*wo MAFL packages, observed s-values are package specific. If
the two MAFL packages are A and B, we have observed s-values, Sp
and Sp for the l7-year-old students who answered packages A and
B, respectively. Of greater interest than how well a l7-year-old
student performed on the exerci7é§ in one package, is how well he,
would have performed on all the/MAFL exercises had he taken them.
A method has been developed for estimating each student's score
on the package he uid not take/from his score on the package he

ity, his name is never entered on a package;

'3To preserve a student's anony
eported to anyone.

and individual scores are never
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took.'® Thus, for each student taking package A, we have his
score on package A (S5p) and an estimate of what his score would
have been on package B (8g). Likewise, for each student taking
package B, we have his score on package B (Sg) and an estimate

of what his score would have been on package A (Sp). If, for

each student taking package A, we add his s-values Sp and Sp, we
have an estimate of fhe pumber of all MAFL exercises he would have
answered correctly (Sy A)' And if, for each student taking pack-
age B, we add his s-values Sy and Sp, we have an estimate of the
nuymber of all MAFL exercises he would have answered correctly
(Sm/p) - Next, if we convert Sy/p and Sy, g to percentages (Sm/a
and Sy/p respectively), these percentages can be avéraged to
obtain a generalized estimate of the percentage of MAFL exer-
cises (S'y) a l7-year-old student would have obtained had he taken
all MAFL exercises where: .

The major premise of this transformation is that a l7-year-old
student will maintain the same rank-order position of achievement
on different sets of exercises measuring the same (or nearly the
same) construct.

How Many Perform How Well?

The major purpose of the s-value is to report the percentages
of l1l7-year-old students in the nation and in each of the subclas-
sification groups whe can correctly answer various percentages of
the MAFL exercises. In the MAFL Brief Summary and Highlights, we
report the percentages who correctly answered at least 95, 85, 75
and 65% of the MAFL exercises. In the Statistical/Documentary
Report: Summary Volume, we report the percentages who correctly
answered at least 95, 9¢, 85, 80, 75, 70, 65, 60, 55, 50 and 25%

evel standard for functional literacy designated by Right-to-Read

//)bf +he MAFL exercises is the minimally acceptable performance
1

and those l7-year-old students falling below this standard can be
reasonably classified as functionally illiterate.

These percentages are given for both 1974 and 1975 and the
changes from 1974 to 1975, the standard errors of the changes, the
critical ratios,'’ and the probabilities that the changes are due
to random error. Changes for which the probability is no greater
than 0.050 are marked with an asterisk (*). °

15\ sepurate paper on this method can be obtained by writihg to: Dr. Donald
T. Searls, National Assessment of Educational Progress, Suite 700, 1860 Lincoln

Street, Denver, Colo. 80295.
*"Critical ratios are reported in the MAFL Statistical/Documentary Report:

Summary Volume only.
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Limitations of Student Data

In general, the limitations that apply to exercise data,
summary data and change data also apply to student data.

Adjusted Data

It is often the case that data can be misunderstood or mis-
interpreted since there is no standard against which it can be
evaluated. 1In the MAFL, we have been fortunate in that 100% is
the desired performance level so that the MAFL data can be evaluated
against this standard. While it may be desired or ideal that 100%
of l7-year-old students be able to answer all the MAFL exercises
correctly, the NAEP-MAFL staff hypotheSized that it may not be
the most realistic for determining thelr degree of functional
literacy. If, for example, a group's mean p-value (percentage of
success) is taken as an index of that group's degree of functional
literacy, it would logically follow that the group's mean g-value
(100% minus mean p-value) is an index of the group's degreg of
functional illiteracy. That is, any p-value or mean p-value less
than 100% would indicate some degree of functional illiteracy.

We believed that the achievement level on each MAFL exercise by

a group of.known superior readers provides a more realistic ’
standard of functional literacy. We assumed that these superior
readers would be functionally literate to the highest expectable
degree and that their MAFIL achievements {p-values) would represent
the highest expected levels of performance (HELPs) for the MAFL
exercises. : :

We arbitrarily define a superior reader as a l7-year-old stu-
dent who had attained at least the 90th percentile on the College
Entrance Examination Board readlng test or an equivalent stan- '
dardized reading test.!® We located 100 superior readers in the
Denver metropolitan area!® and administered both MAFL packages to
them. The percentage of superior readers that responded cor-
rectly to each exercise was considered to be the HELP for that ex-
ercise. Raw p-values (percentages of success) have been adjusted
to the HELP standard by converting each to a percentage of the
HELP for that exercise according to the forhula:

4,
-,

(Pij/PSj) 100, where; ' o

adjusted p-value for group i on exercise j; $

e
I

13The reading tests actually used were: The Nelson-Denny Reading Test; Stanford
Achievement High School Batte:x, and Comprehen51ve Test of BaS1c Sk1lls,

Callforn1a Test Bureau.
’Since superior readers are homogeneous on the trait of reading ability, we

deemed 100 to be an adequate, it not ideal, .sample size, and that it was un-
necessary to classify them by region, sex, raoe parental education or type of
community.
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raw p-value for group i on exercise j;

]

P
- ij

]

st p-value for superior readers on exercise 5.
rcr example, if a group achieved a p-value of 70% on a given
exercise and the superior readers achievud a p-value of 85% on
that same exercise, 85% would be the HEL¥ for that exercise and
«; the group's adjusted p-value would be 100 (70%/85%) or 82.35%.

5 To summarize the performance of a group on all the MAFL ex-
ercises or one of the subsets relative to the HELP, we compute the
mean adjusted p-value?’ in the same manner as the raw p-value.

LN

2%The mean adjusted p~value is the mean of the adjusted p-Qalﬁes and numerically
differs slightly from the adjusted mean p-value.
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