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Preface

This manual contains information, primarily of a technical
nature, about the ACT Plan® program. The principal focus of
this manual is to document the Plan program’s technical ade-
quacy in light of its intended purposes. This manual super-
sedes the 2011 edition.

The content of this manual responds to requirements
of the testing industry as established in the Code of
Professional Responsibilities in Educational Measurement
(NCME Ad Hoc Committee on the Development of a
Code of Ethics, 1995), the Standards for Educational and
Psychological Testing (AERA, APA, & NCME, 1999), and the
Code of Fair Testing Practices in Education (Joint Committee
on Testing Practices, 2004).

ACT regularly conducts research studies as part of the
ongoing formative evaluation of its programs. These studies
are aimed at ensuring that the programs remain technically
sound. Information gleaned from these studies is also used
to identify aspects of the programs that might be improved or
enhanced. The information reported in this manual was
derived from studies that have been conducted for the Plan

viii

program since its inception. ACT will continue to conduct
research on the Plan program and will report future findings
in updated versions of this manual. Those who wish to
receive more detailed information on a topic discussed in this
manual, or on a related topic, are encouraged to contact
ACT.

Qualified researchers wishing to access data in order to
conduct research designed to advance knowledge about
the Plan program are also encouraged to contact ACT. As
part of its involvement in the testing process, ACT is com-
mitted to continuing and supporting such research, docu-
menting and disseminating its outcomes, and encouraging
others to engage in research that sheds light on the Plan pro-
gram and its uses. Please direct comments or inquiries
to Elementary and Secondary School Programs, ACT
Development Area, P.O. Box 168, lowa City, lowa
2243-0168.

lowa City, lowa
May 2013



Chapter 1
The ACT Plan® Program

Overview and Purpose of the ACT Plan Program

The comprehensive ACT Plan® program from ACT helps
10th-grade students make the most of their opportunities
and helps guide them in future educational and career plan-
ning.

Like all of ACT’s assessment programs, Plan is based on
the belief that young people—and their parents, teachers,
counselors, and school administrators—will make more pro-
ductive plans and decisions if they have organized, relevant
information available when they need it most.

Plan is designed to be an every-student program admin-
istered in Grade 10 to provide students with an early indica-
tion of their educational progress in the context of the
post—-high school educational and career options they are
considering. The results from Plan can be used to help stu-
dents make adjustments in their course work to help ensure
that they are prepared for what they want to do after high
school. High schools use the data in academic advising and
counseling.

Plan includes four multiple-choice tests—English,
Mathematics, Reading, and Science. Plan also collects infor-
mation about student interests, needs, plans, and selected
background characteristics that can be useful in guidance
and planning activities.

ACT makes available to Plan test takers and prospective
Plan test takers various materials about test preparation and
the interpretation of test results. An overview of the test and a
selection of sample test questions are available to students
online at www.act.org/planstudent/. The Student Score
Report each examinee receives after testing contains sections
about the student’s scores, plans, career possibilities, and
skills. The report is accompanied by a booklet, Using Your ACT
Plan Results, which provides interpretive information about the
test results and provides suggestions for making educational
plans, for building academic skills, and for exploring occupa-
tions.

Plan functions as a stand-alone program or as the mid-
point of the secondary-school level of ACT’s College and
Career Readiness System—an integrated series of assess-
ment programs that includes ACT Explore®, Plan, and the
ACTP® college readiness assessment. When used together,
the assessments in the system give educators at the middle-
school and secondary-school levels a powerful, interrelated
sequence of instruments to measure student development
from Grade 8 through Grade 12.

The Explore, Plan, and ACT programs are scored along a
common scale extending from 1 to 36; the maximum score
on Explore is 25, the maximum Plan score is 32, and the
maximum ACT score is 36. Because they are reported on the
same score scale, the programs’ assessment results inform
students, parents, teachers, and counselors about individual
student strengths and weaknesses while there is still time to
address them.

The Explore, Plan, and ACT assessments provide infor-
mation about how well a student performs compared to other
students. They also provide standards-based interpretations
through ACT’s College Readiness Standards—statements
that describe students’ performance in terms of the knowl-
edge and skills they have acquired. Because the College
Readiness Standards focus on the integrated, higher-order
thinking skills that students develop in Grades K—12 and that
are important for success both during and after high school,
the Standards provide a common language for secondary
and postsecondary educators.

Using the College Readiness Standards, secondary edu-
cators can pinpoint the skills students have and those they
are ready to learn next. The Standards clarify college expec-
tations in terms that high school teachers understand. The
Standards also offer teachers guidance for improving instruc-
tion to help correct student deficiencies in specific areas.
Explore, Plan, and ACT results can be used to identify stu-
dents who are on track to being ready for college. ACT’s
College Readiness Benchmark Scores—for English
Composition, Algebra, Social Sciences, and Biology—were
developed to help identify examinees who would likely be
ready for doing college-level work in these courses or course
areas. Chapter 3 gives details about the College Readiness
Standards and Benchmarks.

ACT'’s College and Career Readiness System is designed
to help students plan for further education and explore
careers, based on their own skills, interests, and aspirations.
Its results give schools a way to get students engaged in
planning their own futures. When they know what colleges
expect, in terms they can understand, students can take
ownership and control of their information, and they can use
it to help make a smooth transition to postsecondary educa-
tion or training. Table 1.1 summarizes the system’s compo-
nents.



Code of Fair Testing Practices in Education and
Code of Professional Responsibilities in
Educational Measurement

Since publication of the original edition in 1988, ACT has
endorsed the Code of Fair Testing Practices in Education
(Joint Committee on Testing Practices, 2004), a statement of
the obligations to test takers of those who develop, adminis-
ter, or use educational tests and test data. The development
of the Code was sponsored by a joint committee of the
American Association for Counseling and Development,
Association for Measurement and Evaluation in Counseling
and Development, American Educational Research
Association, American Psychological Association, American
Speech-Language-Hearing Association, and National
Council on Measurement in Education to advance, in the pub-
lic interest, the quality of testing practices.

The Code sets forth fairness criteria in four areas: devel-
oping and selecting appropriate tests, administering and
scoring tests, reporting and interpreting test results, and
informing test takers. Separate standards are provided for test
developers and for test users in each of these four areas.

ACT’s endorsement of the Code represents a commit-
ment to vigorously safeguard the rights of individuals partic-
ipating in its testing programs. ACT employs an ongoing
review process whereby each of its testing programs is

routinely reviewed to ensure that it upholds the standards set
forth in the Code for appropriate test development practice
and test use.

Similarly, ACT endorses and is committed to complying
with the Code of Professional Responsibilities in
Educational Measurement (NCME Ad Hoc Committee on the
Development of a Code of Ethics, 1995), a statement of pro-
fessional responsibilities for those who develop assess-
ments; market and sell assessments; select assessments;
administer assessments; interpret, use, and communicate
assessment results; educate about assessment; and evalu-
ate programs and conduct research on assessments.

A copy of each Code may be obtained free of charge from
ACT Customer Services (68), P.O. Box 1008, lowa City, lowa
52243-1008, 319.337.1429.

Philosophical Basis for the Tests
of Educational Development

The Plan multiple-choice tests of educational develop-
ment share a common philosophical basis with the Explore
and ACT tests. These three testing programs measure stu-
dent development in the same curriculum areas of English,
mathematics, reading, and science. In simplest terms, the
principal difference between the three testing

Table 1.1
Components of ACT’s College and Career Readiness System

Component Grades 8/9

Grade 10

Grades 11/12

Career and education
planning

Explore:
Interest Inventory
Needs Assessment

Objective assessments  Explore:
English
Mathematics
Reading

Science

Instructional support College Readiness Standards

Evaluation Summary Reports
Explore/Plan Linkage

Reports

Plan:
Interest Inventory
Course Taking
Needs Assessment

Plan:
English
Mathematics
Reading
Science

College Readiness Standards

Summary Reports

Explore/Plan Linkage
Reports

Plan/ACT Linkage
Reports

ACT:
Interest Inventory
Course Taking and Grades
Student Profile

ACT:
English
Mathematics
Reading
Science
Writing (optional)

College Readiness Standards

Summary Reports
Plan/ACT Linkage
Reports




programs is that they focus on knowledge and skills typically
attained at different times in students’ secondary-school
experience. The ACT, for college-bound 11th and 12th
graders, focuses on knowledge and skills attained as the
cumulative effect of school experience. Plan, intended for all
10th graders, focuses on knowledge and skills typically
attained early in students’ secondary school experience (by
Grade 10), and Explore, intended for all students in 8th and
9th grades, focuses on knowledge and skills usually attained
by Grade 8; both tests also include knowledge and skills stu-
dents are learning in those respective grades. That is, the
tests emphasize what students have learned in the long term
and also give the examinees the chance to use knowledge
and skills they currently are learning.

Because the content of the Plan tests of educational
development is linked to the ACT framework, understanding
the philosophical basis of the Plan tests requires an appreci-
ation of the philosophical basis of the ACT.

The ACT tests of educational development are designed
to measure how prepared students are to achieve the gen-
eral academic goals of college. The principal philosophical
basis for the ACT is that college preparedness is best
assessed by measuring, as directly as possible, the
academic skills that students will need in order to perform
college-level work. Complexity is certainly a characteristic of
such skills. Thus, the ACT tests are designed to determine
how skillful students are in solving problems, grasping
implied meanings, drawing inferences, evaluating ideas, and
making judgments. In addition, the ACT tests of educational
development are oriented toward the general content areas
of college and high school instructional programs. The test
questions require students to integrate the knowledge and
skills they possess in major curriculum areas with the stimu-
lus material provided by the test. Briefly, then, the philosophi-
cal basis for the ACT tests rests on two npillars:
(a) the tests should measure academic skills necessary for
education and work after high school and (b) the content of
the tests should be related to major curriculum areas.

Tests of general educational development are used in the
ACT, Plan, and Explore because, when compared to other
types of tests, it was judged that they better satisfy the
diverse requirements of tests intended to facilitate the transi-
tion to high school, college, or work. By contrast, measures
of examinee knowledge of specific course content (as
opposed to curriculum areas) often do not provide a common
baseline for comparisons of students, because courses vary
so much across schools, and even within schools. In addi-
tion, course-specific tests may not measure students’ skills in
problem solving and in the integration of knowledge from a
variety of courses.

Tests of educational development can also be contrasted
with tests of academic aptitude. The stimuli and test ques-
tions for aptitude tests are often purposefully chosen to be
dissimilar to instructional materials, and each test within a
battery of aptitude tests is usually designed to be homo-
geneous in psychological structure. Consequently, often apti-
tude tests are not designed to reflect the complexity of
course work or the interactions among the skills measured.

Also, because tests of educational development measure
many of the same skills that are taught in school, the best
preparation for such tests should be course work. Thus, tests
of educational development should send students a clear
message that high test scores are not simply a matter of
innate ability—they reflect a level of achievement that has
been earned as a result of hard work and dedication in
school.

Finally, the ACT, Plan, and Explore tests are intended to
reflect educational goals that are widely accepted and
judged by educators to be important for success in college
and work. As such, the content of the tests is designed with
educational considerations, rather than statistical and empir-
ical techniques, given paramount importance. For example,
content representativeness of the tests is more important
than choosing the most highly discriminating items.

Administering the ACT Plan Program

The Plan program is available for administration
September through June each year. Consult the ACT Plan
Supervisor’s Manual for further instructions about schedul-
ing your testing and ordering materials.

Participation Procedures

Each spring ACT activates its online ordering system for
Plan test materials. Schools are provided notice of this acti-
vation and asked to go online and place orders for the next
academic year or contact Plan Customer Services for plac-
ing their order. Those placing an order online would then be
able to track their order through the shipping process approx-
imately 4-5 weeks prior to their test date.

Schools may choose to census test their students in a
given grade or provide the testing as optional.

Special Testing for Students With Disabilities. Special
provisions are available for administering Plan to students
who have diagnosed learning or physical disabilities that
require extended time or special materials. Special testing
materials available include large-type and Braille test books
for visually impaired students, audio recordings of test books
on audio cassette or CD, and reader’s scripts for oral pres-
entation of the test items. Order forms for special format
materials are provided to schools with the letter confirming
Plan materials orders. Schools are encouraged to administer
special tests on the same day as the timed testing session.
However, if necessary, special testing can be conducted on
any of the Plan testing dates.

Norms (cumulative percents of examinees who scored at
or below the earned scale score of the examinee) reported
for students testing under special conditions are based on
the same group as the norms reported for examinees testing
under standard conditions. The sample of examinees
(described in detail in chapter 4 of this manual) used in
developing these norms does not include students who
required extended time or special materials. This fact should
be taken into consideration when interpreting test results of
these students.



Administration Schedule

The Plan program has been designed to be administered
within a half day during school-supervised sessions. It takes
about 3 hours and 15 minutes to complete the entire pro-
gram: approximately 60—70 minutes for the non-test sections
and 2 hours and 10 minutes for the four tests of educational
development. The Plan procedures and materials have been
designed to allow schools the option of dividing the adminis-
tration over two or more days. The non-test sections (student
plans and background information, Interest Inventory, and
course/grade information) may be administered in a non-
secure, supervised school setting on or before the test day.
The four tests of educational development must be adminis-
tered in a single session on the designated test day. Consult
the ACT Plan Supervisor's Manual for information about
makeup testing.

ACT Plan Support Materials

Plan includes a coordinated set of support materials to
help students, parents, teachers, counselors, and adminis-
trators understand the purposes of the program and the
information provided.

e The ACT Plan Supervisor’s Manual, designed to be
used by Plan test supervisors, shows how the Plan pro-
gram can be used to help students build a solid founda-
tion for future academic and career success.

e The Guide for Interpreting Your ACT Plan Item-
Response Summary Report explains how to use and
understand the information in the Item-Response
Summary Report.

¢ An introductory brochure for students and their parents,
Why Take ACT Plan?, provides a brief overview of the
Plan program and tips to help students do their best.

e Test materials are composed of Student Assessment
Sets—the test booklet, an answer folder, and
Instructions for Completing Your Answer Folder. One
Supervisor's folder is shipped with each order,
consisting of a Supervisor's Manual, a copy of
Directions for Testing, a combination of large and small
posters to promote the test, and an order form for Pre-ID
labels for test forms. Reports are routinely shipped from
ACT about three weeks from the receipt of the com-
pleted answer folders.

¢ Each student who participates in Plan will receive Using
Your ACT Plan Results, which includes sections on inter-
preting the Student Score Report, planning for high
school and beyond, career possibilities, building aca-

demic skills, and coursework planning.

¢ The Item-Response Summary Report provides tables
describing item by item the performance of your Plan
examinees. These results are categorized by test (e.g.,
English), by subscore (e.g., Usage/Mechanics), and by
content area (e.g., Punctuation) and provide compar-
isons to the performance of other students taking the
same test form.

¢ College Readiness Standards help students, teachers,
counselors, and others to more fully understand what
students who score in various score ranges are likely to
know and to be able to do in each academic area
assessed: English, mathematics, reading, and science.
The Standards are complemented by “ideas for
progress,” which are suggestions for learning experi-
ences that students might benefit from if they wish to
progress to higher levels of achievement. The ACT Plan
College Readiness Standards are discussed in
chapter 3.

* Linkage Reports assist counselors in evaluating
student academic development and progress as stu-
dents move through ACT Explore, ACT Plan, and the
ACT. Explore/Plan Linkage Reports are based on a
process of matching Explore and Plan student records
and analyzing the changes in student performance
between Grade 8 or 9 and Grade 10. The match process
reflected in Plan/ACT Linkage Reports between Plan
and ACT records allows analysis of changes between
Grade 10 and Grade 12.

ACT’s Standards for Test Administration and Security

ACT provides specific guidelines for test supervision and
materials handling in order to maintain testing conditions as
uniform as possible across all schools. Test supervisors are
provided with a copy of the ACT Plan Supervisor’s Manual.
These documents provide detailed instructions about all
aspects of test administration. Among other standard proce-
dures, the manual includes instructions to be read aloud to
the examinees. The instructions are to be read without
departure from the specified text in order to maintain stan-
dard testing conditions.



Chapter 2
The ACT Plan Tests of Educational Achievement

Description of the ACT Plan Tests

Plan contains four multiple-choice tests—English,
Mathematics, Reading, and Science. These tests are
designed to measure students’ curriculum-related knowledge
and the complex cognitive skills important for future educa-
tion and careers. Plan results provide 10th-grade students
with the information they need to continue making plans for
high school and beyond.

The fundamental idea underlying the development and
use of these tests is that the best way to determine how well
prepared students are for further education and for work is to
measure as directly as possible the knowledge and skills
needed in those settings. ACT conducted a detailed analysis
of three sources of information to determine which knowl-
edge and skills should be measured by Plan. First, we stud-
ied the objectives for instruction in Grades 7 through 12 for
all states that had published them. Second, we reviewed text-
books on state-approved lists for courses in Grades 7
through 12. Third, we consulted educators at grade levels 7
through 12 and at the postsecondary level to determine the
knowledge and skills taught in Grades 7 through 12 that are
prerequisite to successful performance in high school and
beyond. Information from these sources helped to define a
scope and sequence for each of the areas measured by
Plan.

Curriculum study is ongoing at ACT. Curricula in each
content area (English, mathematics, reading, and science) in
the Plan tests are reviewed on a periodic basis. ACT’s analy-
ses include reviews of tests, curriculum guides, and national
standards; surveys of current instructional practice; and
meetings with content experts (see ACT, ACT National
Curriculum Survey ® 2009, 2009).

The Plan tests are designed to be developmentally and
conceptually linked to those of Explore and the ACT. To
reflect that continuity, names of the multiple-choice tests are
the same across the three programs. The programs are sim-
ilar in their focus on critical thinking skills and in their com-
mon curriculum base. Specifications for the Plan program
are consistent with, and should be seen as, a logical exten-
sion of, the content and skills measured in the Explore and
ACT programs.

The English Test

The Plan English Test (50 items, 30 minutes) measures
the student’s understanding of the conventions of standard
written English (punctuation, grammar and usage, and sen-
tence structure) and of rhetorical skills (strategy, organiza-

tion, and style). The test stresses the analysis of the kinds of
prose that students are required to read and write in most
secondary and postsecondary programs, rather than the
rote recall of rules of grammar. The test consists of several
prose passages, each accompanied by a number of multi-
ple-choice test items. Different passage types are employed
to provide a variety of rhetorical situations.

Some items refer to underlined portions of the passage
and offer several alternatives to the portion underlined. The
student must decide which choice is most appropriate in the
context of the passage. Some items ask about an underlined
portion, a section of the passage, or the passage as a whole.
The student must decide which choice best answers the
question posed. Many items offer “NO CHANGE” to the pas-
sage as one of the choices.

Two subscores are reported for this test, a
Usage/Mechanics subscore based on 30 items and a
Rhetorical Skills subscore based on 20 items.

The Mathematics Test

The Plan Mathematics Test (40 items, 40 minutes) meas-
ures the student’s mathematical reasoning. The test empha-
sizes quantitative reasoning rather than memorization of
formulas or computational skills. In particular, it emphasizes
the ability to solve practical quantitative problems that are
encountered in many first- and second-year high school
courses (pre-algebra, first-year algebra, and plane geome-
try). While some material from second-year courses is
included on the test, most items, including the geometry
items, emphasize content presented before the second year
of high school. The items included in the Mathematics Test
cover four skill areas: knowledge and skills, direct applica-
tion, understanding concepts, and integrating conceptual
understanding.

Calculators, although not required, are permitted for use
on the Mathematics Test. Aimost any four-function, scientific,
or graphing calculator may be used on the Mathematics Test.
A few restrictions do apply to the calculator used. These
restrictions can be found in the current year's ACT Plan
Supervisor’s Manual or on ACT’s website at www.act.org.

The items in the Mathematics Test are classified accord-
ing to four content categories: Pre-Algebra, Elementary
Algebra, Coordinate Geometry, and Plane Geometry. Two
subscores are reported for the Mathematics Test: Pre-
Algebra/Algebra and Geometry, based on 22 and 18 items,
respectively.



The Reading Test

The Plan Reading Test (25 items, 20 minutes) measures
the student’s level of reading comprehension as a product of
skill in referring and reasoning. That is, the test items require
students to derive meaning from several texts by: (a) refer-
ring to what is explicitly stated and (b) reasoning to deter-
mine implicit meanings. Specifically, items will ask the
student to use referring and reasoning skills to determine
main ideas; locate and interpret significant details; under-
stand sequences of events; make comparisons; comprehend
cause-effect relationships; determine the meaning of con-
text-dependent words, phrases, and statements; draw gen-
eralizations; and analyze the author’s or narrator’s voice or
method. The test comprises three prose passages that are
representative of the level and kinds of text commonly
encountered in 10th-grade curricula; passages on topics in
the social sciences, prose fiction, and the humanities are
included. Each passage is preceded by a heading that iden-
tifies what type of passage it is (e.g., “Prose Fiction”), names
the author, and may include a brief note that helps in under-
standing the passage. Each passage is accompanied by a
set of multiple-choice test items. These items do not test the
rote recall of facts from outside the passage, isolated vocab-
ulary questions, or rules of formal logic. Rather, the test
focuses upon the complex of complementary and mutually
supportive skills that readers must bring to bear in studying
written materials across a range of subject areas.

The Science Test

The Plan Science Test (30 items, 25 minutes) measures
scientific reasoning skills acquired through Grade 10. The
test presents five sets of scientific information, each followed
by a number of multiple-choice test items. The scientific infor-
mation is conveyed in one of three different formats: data
representation (graphs, tables, and other schematic forms),
research summaries (descriptions of several related experi-
ments), or conflicting viewpoints (expressions of several
related hypotheses or views that are inconsistent with one
another). The items require students to recognize and under-
stand the basic features of, and concepts related to, the infor-
mation provided; to examine critically the relationships
between the information provided and the conclusions
drawn or hypotheses developed; and to generalize from
given information to gain new information, draw conclusions,
or make predictions.

The Science Test is based on materials drawn from the
content areas of biology, the Earth/space sciences, chem-
istry, and physics. The test emphasizes scientific reasoning
skills over recall of scientific content, skill in mathematics, or
skill in reading.

Test Development Procedures

This section describes the procedures that are used in
developing the four multiple-choice tests described
previously. The test development cycle required to produce
each new form of the Plan tests takes as long as two and
one-half years and involves several stages, beginning with a
review of the test specifications.

Reviewing Test Specifications

Two types of test specifications are used in developing
the Plan tests: content specifications and statistical specifi-
cations.

Content specifications. Content specifications for the
Plan tests were developed through the curricular analysis
discussed previously. While care is taken to ensure that the
basic structure of the Plan tests remains the same from year
to year so that the scale scores are comparable, the specific
characteristics of the test items used in each specification
category are reviewed regularly. Consultant panels are con-
vened to review the new forms of the test in order to verify
their content accuracy and the match of the content of the
tests to the content specifications. At this time, the charac-
teristics of the items that fulfill the content specifications are
also reviewed. While the general content of the test remains
constant, the particular kinds of items in a specification cat-
egory may change slightly. The basic structure of the content
specifications for each of the Plan multiple-choice tests is
provided in Tables 2.1 through 2.4.

Statistical specifications. Statistical specifications for
the tests indicate the level of difficulty (proportion correct)
and minimum acceptable level of discrimination (biserial cor-
relation) of the test items to be used.

The tests are constructed to have a mean item difficulty of
about .58 for the Plan national population and a range of dif-
ficulties from about .20 to .89. The distribution of item diffi-
culties was selected so that the tests will effectively
differentiate among students who vary widely in their level of
achievement.

The items in the Plan tests are selected to have a biserial
correlation of at least 0.20 with scores on a test measuring
comparable content. For example, examinees’ performance
on each English item should have a biserial correlation of
0.20 or higher with their performance on the English Test.



Table 2.1
Content Specifications for the ACT Plan English Test

Six elements of effective writing are included in the English Test. These elements and the approximate proportion of the
test devoted to each are given below.

Content/Skills Proportion of test Number of items

Usage/Mechanics .60 30
Punctuation 14
Grammar and Usage .18
Sentence Structure .28 14
Rhetorical Skills .40 20
Strategy A2 6
Organization 14 7
Style 14 7
Total 1.00 50

a. Punctuation. The items in this category test the stu-

dent’s knowledge of the conventions of internal and
end-of-sentence punctuation, with emphasis on the
relationship of punctuation to meaning (e.g., avoiding
ambiguity, identifying appositives).

. Grammar and Usage. The items in this category test
the student’s understanding of agreement between
subject and verb, between pronoun and antecedent,
and between modifiers and the words modified; verb
formation; pronoun case; formation of comparative and
superlative adjectives and adverbs; and idiomatic
usage.

. Sentence Structure. The items in this category test the
student’s understanding of relationships between and
among clauses, placement of modifiers, and shifts in
construction.

. Strategy. The items in this category test the student’s

ability to develop a given topic by choosing expressions
appropriate to an essay’s audience and purpose; to
judge the effect of adding, revising, or deleting sup-
porting material; and to judge the relevance of state-
ments in context.

. Organization. The items in this category test the stu-

dent’s ability to organize ideas and to choose effective
opening, transitional, and closing sentences.

Style. The items in this category test the student’s abil-
ity to select precise and appropriate words and images,
to maintain the level of style and tone in an essay, to
manage sentence elements for rhetorical effective-
ness, and to avoid ambiguous pronoun references,
wordiness, and redundancy.




Table 2.2
Content Specifications for the ACT Plan Mathematics Test

The items in the Mathematics Test are classified according to four content areas. These areas and the approximate
proportion of the test devoted to each are given below.

Mathematics content area Proportion of test Number of items
Pre-Algebra/Algebra .55 22
Pre-Algebra .35 14
Elementary Algebra .20 8
Geometry .45 18
Coordinate Geometry .18 7
Plane Geometry .27 1
Total 1.00 40
a. Pre-Algebra. ltems in this category are based on basic ization of polynomials; and solving quadratic equations
operations using whole numbers, decimals, fractions, by factoring.

and integers; place value; square roots and approxima-
tions; the concept of exponents; scientific notation; fac-
tors; ratio, proportion, and percent; linear equations in
one variable; absolute value and ordering numbers by
value; elementary counting techniques and simple
probability; data collection, representation, and interpre-
tation; and understanding simple descriptive statistics.

c. Coordinate Geometry. ltems in this category are based
on graphing and the relations between equations and
graphs, including points and lines; graphing inequali-
ties; slope; parallel and perpendicular lines; distance;
and midpoints.

d. Plane Geometry. ltems in this category are based on the
properties and relations of plane figures, including
angles and relations among perpendicular and parallel
lines; properties of circles, triangles, rectangles, parallel-
ograms, and trapezoids; transformations; and volume.

b. Elementary Algebra. The items in this category are
based on properties of exponents and square roots;
evaluation of algebraic expressions through substitu-
tion; simplification of algebraic expressions; addition,
subtraction, and multiplication of polynomials; factor-

Table 2.3
Content Specifications for the ACT Plan Reading Test

The items in the Reading Test are based on the prose passages that are representative of the kinds of writing commonly
encountered in secondary curricula, including the social sciences, prose fiction, and the humanities. The three content
areas and the approximate proportion of the test devoted to each are given below.

Reading passage content Proportion of test  Number of items
Prose Fiction .32
Humanities .36
Social Sciences .32
Total 1.00 25
a. Prose Fiction. The items in this category are based on c. Social Sciences. The items in this category are based
short stories or excerpts from short stories or novels. on passages in anthropology, archaeology, biography,

business, economics, education, geography, history,

b. Humanities. The items in this category are based on > A ?
political science, psychology, or sociology.

passages from memoirs and personal essays, and in
the content areas of architecture, art, dance, ethics,
film, language, literary criticism, music, philosophy,
radio, television, or theater.




Table 2.4
Content Specifications for the ACT Plan Science Test

The Science Test is based on the type of content that is typically covered in early high school general science courses.
Materials are drawn from the biological sciences, the earth/space sciences, physics, and chemistry. The test emphasizes
scientific reasoning skills over recall of specific scientific content, skill in mathematics, or skill in reading. Minimal arithmetic
and algebraic computations may be required to answer some questions. The three formats and the approximate propor-

tion of the test devoted to each are given below.

Content area?® Format Proportion of test Number of items
Biology Data Representation .33 10
Earth/Space Sciences Research Summaries 47 14

Physics

Chemistry Conflicting Viewpoints .20 6

Total 1.00 30

2All four content areas are represented in the test. The content areas are distributed over the different formats.

a. Data Representation. This format presents students
with graphic and tabular material similar to that found in
science journals and texts. The items associated with
this format measure skills such as graph reading, inter-
pretation of scatterplots, and interpretation of informa-
tion presented in tables. The graphic or tabular material
may be taken from published materials; the items are
composed expressly for the Science Test.

b. Research Summaries. This format provides students
with descriptions of one or more related experiments.
The items focus on the design of experiments and the

interpretation of experimental results. The stimulus and
items are written expressly for the Science Test.

c. Conflicting Viewpoints. This format presents students
with expressions of several hypotheses or views that,
being based on differing premises or on incomplete
data, are inconsistent with one another. The items
focus on the understanding, analysis, and comparison
of alternative viewpoints or hypotheses. Both the stim-
ulus and the items are written expressly for the Science
Test.

Selection of Item Writers

Each year, ACT contracts with item writers to construct
items for Plan. The item writers are content specialists in the
disciplines measured by the Plan tests. Most are actively
engaged in teaching at various levels, from high school to
university, and at a variety of institutions, from small private
schools to large public institutions. ACT makes every attempt
to include item writers who represent the diversity of the pop-
ulation of the United States with respect to ethnic back-
ground, gender, and geographic location.

Before being asked to write items for the Plan tests,
potential item writers are required to submit a sample set of
materials for review. Each item writer receives an item
writer’s guide that is specific to the content area. The guides
include examples of items and provide item writers with the
test specifications and ACT’s requirements for content and
style. Included are specifications for fair portrayal of all
groups of individuals, avoidance of subject matter that may
be unfamiliar to members of certain groups within society,
and nonsexist use of language.

Each sample set submitted by a potential item writer is
evaluated by ACT Test Development staff. A decision con-
cerning whether to contract with the item writer is made on
the basis of that evaluation.

Each item writer under contract is given an assignment to
produce a small number of multiple-choice items. The small
size of the assignment ensures production of a diversity of
material and maintenance of the security of the testing pro-
gram, since any item writer will know only a small proportion
of the items produced. Item writers work closely with ACT
test specialists, who assist them in producing items of high
quality that meet the test specifications.

Item Construction

The item writers must create items that are educationally
important and psychometrically sound. A large number of
items must be constructed because, even with good writers,
many items fail to meet ACT’s standards.

Each item writer submits a set of items, called a unit, in a
given content area. Most Mathematics Test items are dis-
crete (not passage-based), but occasionally some may
belong to sets composed of several items based on the
same paragraph or chart. All items on the English and
Reading Tests are related to prose passages. All items on the
Science Test are related to passages and/or other stimulus
material (such as graphs and tables).



Review of Items

After a unit is accepted, it is edited to meet ACT’s specifi-
cations for content accuracy, word count, item classification,
item format, and language. During the editing process, all
test materials are reviewed for fair portrayal and balanced
representation of groups within society and for nonsexist use
of language. The unit is reviewed several times by ACT staff
to ensure that it meets all of ACT’s standards.

Copies of each unit are then submitted to content and fair-
ness experts for external reviews prior to the pretest admin-
istration of these units. The content reviewers are high school
teachers, curriculum specialists, and college and university
faculty members. The content experts review the unit for con-
tent accuracy, educational importance, and grade-level
appropriateness. The fairness reviewers are experts in
diverse educational areas who represent both genders and a
variety of racial and ethnic backgrounds. These reviewers
help ensure fairness to all examinees.

Any comments on the units by the content consultants are
discussed in a panel meeting with all the content consultants
and ACT staff, and appropriate changes are made to the
unit(s). All fairness consultants’ comments are reviewed and
discussed, and appropriate changes are made to the unit(s).

Item Tryouts

The items that are judged to be acceptable in the review
process are assembled into tryout units for pretesting on
samples from the national examinee population. These sam-
ples are carefully selected to be representative of the total
examinee population. Each sample is administered a tryout
unit from one of the four academic areas covered by the Plan
tests. The time limits for the tryout units permit the majority
of students to respond to all items.

Item Analysis of Tryout Units

ltem analyses are performed on the tryout units. For a
given booklet the sample is divided into low, medium, and
high groups by total tryout test score. The cutoff scores for
the three groups are the 27th and the 73rd percentile points
in the distribution of those scores.

Proportions of students in each of the groups correctly
answering each tryout item are tabulated, as well as the pro-
portion in each group selecting each of the incorrect options.
Biserial and point-biserial correlation coefficients between
each item score (correct/incorrect) and the total score on the
tryout unit are also computed.
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The item analyses serve to identify statistically effective
test questions. ltems that were either too difficult or too easy,
and those that failed to discriminate between students of
high and low educational development as measured by their
tryout test scores, are eliminated or revised. The biserial and
point-biserial correlation coefficients, as well as the differ-
ences between proportions of students answering the item
correctly in each of the three groups, are used as indices of
the discriminating power of the tryout items.

Each item is reviewed following the item analysis. ACT
staff scrutinizes items determined to be of poor quality in
order to identify possible causes. Some items are revised
and placed in new tryout units following further review. The
review process also provides feedback that helps decrease
the incidence of poor quality items in the future.

Assembly of New Forms

ltems that are judged acceptable in the review process
are placed in an item pool. Preliminary forms of the Plan
tests are constructed by selecting from this pool items that
match the content, cognitive, and statistical specifications for
the tests.

For each test in a battery form, items are selected to
match the content distribution for the test shown in Tables 2.1
through 2.4. ltems are also selected to comply with statistical
specifications as discussed in an earlier section. The distri-
butions of item difficulty levels obtained on recent forms of
the four tests are displayed in Table 2.5. The data in the table
are taken from random samples of approximately 2,000 stu-
dents from the operational administration of the tests in 2003
through 2006. In addition to the item difficulty distributions,
item discrimination indices in the form of observed mean bis-
erial correlations and completion rates are reported.

The completion rate is an indication of how speeded a
test is for a group of students. A test is considered to be
speeded if most students do not have sufficient time to
answer the items in the time allotted. The completion rate
reported in Table 2.5 for each test is the average completion
rate for the 2003—2006 Plan operational administrations. The
completion rate for each test is computed as the average
proportion of examinees who answered each of the last five
items.



Table 2.5
Difficulty® Distributions, Mean Discrimination® Indices, and
Average Completion Rates® for the 2003-2006 ACT Plan Operational Administrations

Observed difficulty distributions (frequencies)

Difficulty range English Mathematics Reading Science
.00-.09 0 0 0 0
.10-.19 0 8 2 0
.20-.29 12 16 8 11
.30-.39 18 18 17 10
.40-.49 27 25 19 20
.50-.59 34 29 21 27
.60-.69 41 27 19 25
.70-.79 44 26 9 20
.80-.89 24 11 5 7
.90-1.00 0 0 0 0

Number of items® 200 160 100 120

Mean difficulty® .59 .53 .51 .55
Mean discrimination® 0.51 0.51 0.52 0.56
Avg. completion rate® .89 .88 .88 .94

aDifficulty is the proportion of examinees correctly answering the item.
bDiscrimination is the item—total score biserial correlation coefficient.

CAverage completion rate for all four forms, with the completion rate for any one form
being the mean proportion of students responding to each of the last 5 items.

dFour forms consisting of the following number of items per test: English 50,

Mathematics 40, Reading 25, Science 30.

Content and Fairness Review of Test Items

The preliminary versions of the test forms are subjected
to several reviews to ensure that the items are accurate and
that the overall test forms are fair and conform to good test
construction practice. The first review is performed by ACT
staff. ltems are checked for content accuracy and conformity
to ACT style. The items are also reviewed to ensure that they
are free of clues that could allow testwise students to answer
the item correctly even though they lack knowledge in the
subject area or the required skills.

The preliminary versions of the test forms are then sub-
mitted to content and fairness experts for external review
prior to the operational administration of the test forms.
These experts are not the same individuals consulted for the
content and fairness reviews of tryout units.

The content consultants are high school teachers, cur-
riculum specialists, and college and university faculty mem-
bers. The content consultants review the forms for content
accuracy, educational importance, and grade-level appropri-
ateness. The fairness consultants are diversity experts in
education who represent both genders and a variety of racial
and ethnic backgrounds. The fairness consultants review the
forms to help ensure fairness to all examinees.

After the external content and fairness reviews, ACT sum-
marizes the results from the reviews. Comments from the
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consultants are then reviewed by ACT staff members, and
any necessary changes are made to the test forms.
Whenever significant changes are made, the revised com-
ponents are again reviewed by the appropriate consultants
and by ACT staff. If no further corrections are needed, the
test forms are prepared for printing.

In all, at least sixteen independent reviews are made of
each test item before it appears on a national form of Plan.
The many reviews are performed to help ensure that each
student’s level of achievement is accurately and fairly evalu-
ated.

Review Following Operational Administration

After each operational administration, item analysis
results are reviewed for any abnormality such as substantial
changes in item difficulty and discrimination indices between
tryout and national administrations. Only after all anomalies
have been thoroughly checked and the final scoring key
approved are score reports produced. Examinees are
encouraged to challenge any items that they feel are ques-
tionable in correctness. Once a challenge to an item is raised
and reported, the item is reviewed by the experts in the con-
tent area the item is assessing. In the event that a problem is
found with an item, necessary actions will be taken to elimi-
nate or minimize the influence of the problem item. In all



cases, the person who challenges an item is sent a letter
indicating the results of the review.

Also, after each operational administration, differential
item functioning (DIF) analysis is conducted on the test data.
DIF can be described as a statistical difference between the
probability of the specific population subgroup (the “focal”
group) getting the item right and the comparison population
subgroup (the “base” group) getting the item right given that
both groups have the same level of expertise with respect to
the content being tested. The procedures currently used for
the analysis include the standardized difference in propor-
tion-correct (STD) procedure and the Mantel-Haenszel com-
mon odds-ratio (MH) procedure.

In ACT’s experience, the MH and STD procedures are
useful techniques in detecting DIF. Both techniques are
designed for use with multiple-choice items, and both require
data from significant numbers of examinees to provide reli-
able results. For a description of these statistics and their
performance overall in detecting DIF, see the ACT Research
Report entitled Performance of Three Conditional DIF
Statistics in Detecting Differential ltem Functioning on
Simulated Tests (Spray, 1989). In the analysis on items in a
Plan form, large samples representing examinee groups of
interest, e.g., males and females, are selected from the total
number of examinees taking the test. The examinees’
responses to each item on the test are analyzed using the
STD and MH procedures. Compared with preestablished cri-
teria, the items with MH and/or STD values exceeding the
tolerance level are flagged. The flagged items are then fur-
ther reviewed by the content specialists for possible expla-
nations of the unusual MH and/or STD results of the items.
In the event that a problem is found with an item, necessary
actions will be taken to eliminate or minimize the influence of
the problem item.
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ACT Plan Scoring Procedures

For each of the four tests in Plan (English, Mathematics,
Reading, Science), the raw scores (number of correct
responses) are converted to scale scores ranging from 1 to
32. The score scale is discussed further on pages 20-22 of
this manual.

The Composite score is the average of the four scale
scores rounded to the nearest whole number (0.5 rounds
up). The minimum Composite score is 1; the maximum is 32.

In addition to the four Plan test scores and Composite
score, two subscores are reported for both the English Test
and the Mathematics Test. As for each of the four tests, the
raw scores for the subscore items are converted to scale
scores. These subscores are reported on a score scale rang-
ing from 1 to 16. The score scale is discussed further on
pages 20-22 of this manual.

National percentile rank, based on a national normative
group, is reported as percent-at-or-below for the four Plan
test scores, four subscores, and Composite score. Plan
norms are intended to be representative of the performance
of all 10th graders in the nation. All norms are based on a fall
2005 administration of Plan to classes of 10th graders in
public and private schools throughout the United States.



Chapter 3
ACT’s College Readiness Standards and
College Readiness Benchmarks

ACT’s College Readiness Standards

Description of the College Readiness Standards

In 1997, ACT began an effort to make Explore, Plan, and
ACT test results more informative and useful. This effort
yielded College Readiness Standards for each of the pro-
grams. ACT’s College Readiness Standards are statements
that describe what students who score in various score
ranges on the tests are likely to know and to be able to do.
For example, students who score in the 16—19 range on the
Plan English Test typically are able “to select the most logi-
cal place to add a sentence in a paragraph,” while students
who score in the 28-32 score range are able “to add a sen-
tence to introduce or conclude a fairly complex paragraph.”
The Standards reflect a progression of skills in each of the
five tests: English, Reading, Mathematics, Science, and
Writing. ACT has organized the standards by strands—
related areas of knowledge and skill within each test—for
ease of use by teachers and curriculum specialists. The com-
plete College Readiness Standards are posted on ACT'’s
website: www.act.org. They also are available in poster for-
mat from ACT Educational Services at 319/337-1040.

College Readiness Standards for Explore, Plan, and the
ACT are provided for six score ranges (13—15, 16—-19, 2023,
24-27, 28-32, and 33-36) along a score scale that is com-
mon to Explore (1-25), Plan (1-32), and the ACT (1-36).
Students who score in the 1-12 range are most likely begin-
ning to develop the skills and knowledge described in the
13-15 score range. The Standards are cumulative, which
means that if students score, for example, in the 20—23 range
on the English Test, they are likely able to demonstrate most
or all of the skills and understandings in the 13-15, 16-19,
and 20-23 score ranges.

College Readiness Standards for Writing, which ACT
developed in 2005, are available only for the ACT and are pro-
vided for five score ranges (3—4, 5-6, 7-8, 9-10, and 11-12)

based on ACT Writing Test scores obtained (sum of two read-
ers’ rating using the six-point holistic scoring rubric for the
ACT Writing Test). Scores below 3 do not permit useful gen-
eralizations about students’ writing abilities.

Since Explore, Plan, and the ACT are designed to meas-
ure students’ progressive development of knowledge and
skills in the same four academic areas through Grades 8-12,
the Standards are correlated across programs as much as
possible. The Standards in the 13—15, 16—-19, 20-23, and
24-27 score ranges apply to scores for all three programs.
The Standards in the 28—-32 score range are specific to Plan
and the ACT, and the scores in the 33—-36 score range are
specific to the ACT. Figure 3.1 illustrates the score-range
overlap among the three programs.

Determining the Score Ranges for the College
Readiness Standards (1997)

When ACT began work on the College Readiness
Standards in 1997, the first step was to determine the num-
ber of score ranges and the width of each score range. To do
this, ACT staff reviewed normative data and considered the
relationships among Explore, Plan, and the ACT. This infor-
mation was considered within the context of how the test
scores are used—for example, the use of the ACT scores in
college admissions and course-placement decisions.

In reviewing the normative data, ACT staff analyzed the
distribution of student scores across the three score scales
(Explore 1-25, Plan 1-32, and ACT 1-36). The staff also
considered course placement research that ACT has con-
ducted over the last forty-five years. ACT’'s Course
Placement Service provides colleges and universities with
cutoff scores that are used for placement into appropriate
entry-level college courses. Cutoff scores based on admis-
sions and course placement criteria were used to help define
the score ranges of all three testing programs.

13-15 16-19 20-23 24-27 28-32 33-36
Explore
Plan
ACT
Figure 3.1. Score ranges for ACT Explore, ACT Plan, and the ACT.
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After analyzing all the data and reviewing different possi-
ble score ranges, ACT staff concluded that the score ranges Table 3.1
1-12, 13-15, 16-19, 2023, 2427, 28-32, and 33-36 would lllustrative Listing of Mathematics Items
best distinguish students’ levels of achievement so as to by Score Range
assist teachers, administrators, and others in relating the test
scores to students’ skills and understandings. Item difficulties for students
ltem scoring in the score range of:
Developing the College Readiness Standards no. 13-15 16-19 20-23 24-27 28-32 33-36
After reviewing the normative data, college admissions 1 62 .89 08 99 1.00 1.00
criteria, and information obtained through ACT’s Course 2 87 98 99 99 1.00
Placement Service, content area test specialists wrote the 6 60 86 94 97 99 99
qulege Readiness Standards baseo! on their analysis of the 7 65 92 98 99 99 1.00
skills and knowledge students need in order to respond suc-
: o 20 .84 .94 .97 .98 .99
cessfully to test items that were answered correctly by 80%
or more of the examinees who scored within each score 27 -85 97 99 99 99
range. Content specialists analyzed test items taken from 4 92 97 99 1.00
dozens of test forms. The 80% criterion was chosen because 5 94 97 99 99
it offers those who use the College Readiness Standards a
high degree of confidence that students scoring in a given
score range will most likely be able to demonstrate the skills . . . . .
and knowledge described in that range. 8 82 95 08 99
The Process. Four ACT content teams were identified, 9 80 89 96 99
one for each of the tests (English, Mathematics, Reading, 21 82 92 97 99
and Science) included in the three testing programs. Each 13 20 97 99
content team was provided with numerous test forms along 15 '90 '97 '99
with tables that showed the percentages of students in each ’ ’ )
score range who answered each test item correctly (the item 17 87 98 1.00
difficulties). ltem difficulties were computed separately based 18 83 93 98
on groups of students whose scores fell within each of the 22 81 91 .98
defined score ranges. 24 .83 .96 .98
The College Readiness Standards were identified by test, 29 .87 .98 1.00
by program, beginning with the ACT. Each content team was 34 .86 95 .99
provided with 10 forms of the ACT and the item difficulties 36 82 93 99
computed separately for each score range for each of the 39 85 96 99
items on the forms. For example, the mathematics content 44 84 96 99
team reviewed 10 forms of the ACT Mathematics Test. There o5 95 99
are 60 items in each ACT Mathematics Test form, so 600 ’ '
ACT Mathematics items were reviewed in all. An illustrative 28 2l 1.00
table displaying the information provided to the mathematics
content team for one ACT Mathematics Test form is shown in
Table 3.1. - - -
The shaded areas in Table 3.1 show the items that met 35 .86 .96
the 0.80 or above item difficulty criterion for each of the score 47 .86 .97
ranges. As illustrated in Table 3.1, a cumulative effect can be 32 95
noted: the items that are correctly answered by 80% of the 33 92
students in Score Range 16—19 also appear in Score Range 46 90
20-23; the items that are correctly answered by 80% of the 49 95
students in Score Range 20-23 also appear in Score Range 51 08
24-27; and so on. By using this information, the content ’
teams were able to isolate and review the items by score 52 ke
ranges across test forms. 53 92
56 .98
57 .86
58 .95
59 .86
60 .96
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The procedures described allowed the content teams to
conceptualize what is measured by each of the academic
tests. Each content team followed the same basic process as
they reviewed the test items in each academic test in the
three assessment programs, Explore, Plan, and the ACT:

1. Multiple forms of each academic test were distributed.
2. The knowledge, skills, and understandings that are nec-
essary to answer the test items in each score range
were identified.

The additional knowledge, skills, and understandings
that are necessary to answer the test items in the next
score range were identified. This process was repeated
for all the score ranges.

All the lists of statements identified by each content spe-
cialist were merged into a composite list. The composite
list was distributed to a larger group of content
specialists.

The composite list was reviewed by each content spe-
cialist and ways to generalize and to consolidate the var-
ious skills and understandings were identified.

The content specialists met as a group to discuss the
individual, consolidated lists and prepared a master list
of skills and understandings, organized by score ranges.

7. The master list was used to review at least three addi-
tional test forms, and adjustments and refinements were
made as necessary.

. The adjustments were reviewed by the content special-
ists and “final” revisions were made.

. The “final” list of skills and understandings was used to
review additional test forms. The purpose of this review
was to determine whether the College Readiness
Standards adequately and accurately described the
skills and understandings measured by the items, by
score range.

10. The College Readiness Standards were once again

refined.

These steps were used to review test items for all four
multiple-choice academic tests in all three testing programs.
As work began on the Plan and Explore test items, the
College Readiness Standards developed for the ACT were
used as a baseline, and modifications or revisions were
made as necessary.

Table 3.2 reports the total number of test items reviewed
for each content area and for each testing program.

Table 3.2
Number of Items Reviewed During 1997 National Review

Number of items for each testing program

Content area Explore Plan ACT
English 40 50 75
Mathematics 30 40 60
Reading 30 25 40
Science 28 30 40
Number of items per form 128 145 215
Total number of test forms reviewed 4 9 10
Total number of items reviewed 512 1,305 2,150
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Conducting an Independent Review of the College
Readiness Standards. As a means of gathering content
validity evidence, ACT invited nationally recognized scholars
from high school and university English, mathematics, read-
ing, science, and education departments to review the
College Readiness Standards. These teachers and
researchers were asked to provide ACT with independent,
authoritative reviews of the College Readiness Standards.

The content area experts were selected from among can-
didates having experience with and an understanding of the
academic tests on Explore, Plan, and the ACT. The selection
process sought and achieved a diverse representation by
gender, ethnic background, and geographic location. Each
participant had extensive and current knowledge of his or
her field, and many had acquired national recognition for
their professional accomplishments.

The reviewers were asked to evaluate whether the
College Readiness Standards (a) accurately reflected the
skills and knowledge needed to correctly respond to test
items (in specific score ranges) in Explore, Plan, and the
ACT and (b) represented a continuum of increasingly sophis-
ticated skills and understandings across the score ranges.
Each national content area team consisted of three college
faculty members currently teaching courses in curriculum
and instruction, and three classroom teachers, one each
from Grades 8, 10, and 12. The reviewers were provided with
the complete set of College Readiness Standards and a
sample of test items falling in each of the score ranges, by
academic test and program.

The samples of items to be reviewed by the consultants
were randomly selected for each score range in all four aca-
demic tests for all three assessment programs. ACT
believed that a random selection of items would ensure a
more objective outcome than would preselected items.
Ultimately, 17 items for each score range were selected
(85 items per testing program, or a total of 255 items for all

three programs). Before identifying the number of items that
would comprise each set of items in each score range, it was
first necessary to determine the target criterion for the level
of agreement among the consultants. ACT decided upon a
target criterion of 70%. It was deemed most desirable for the
percentage of matches to be estimated with an accuracy of
plus or minus 0.05. That is, the standard error of the esti-
mated percent of matches to the Standards should be no
greater than 0.05. To estimate a percentage around 70% with
that level of accuracy, 85 observations were needed. Since
there were five score ranges, the number of items per score
range to be reviewed was 17 (85 + 5 = 17).

The consultants had two weeks to review the College
Readiness Standards. Each reviewer received a packet of
materials that contained the College Readiness Standards,
sets of randomly selected items (17 per score range), intro-
ductory material about the College Readiness Standards, a
detailed set of instructions, and two evaluation forms.

The sets of materials submitted for the experts’ review
were drawn from 13 ACT forms, 8 Plan forms, and 4 Explore
forms. The consultants were asked to perform two main
tasks in their area of expertise: Task 1—Judge the consis-
tency between the Standards and the corresponding sample
items provided for each score range; Task 2—Judge the
degree to which the Standards represent a cumulative pro-
gression of increasingly sophisticated skills and understand-
ings from the lowest score range to the highest score range.
The reviewers were asked to record their ratings using a five-
point Likert scale that ranged from Strongly Agree to
Strongly Disagree. They were also asked to suggest revi-
sions to the language of the Standards that would help the
Standards better reflect the skills and knowledge measured
by the sample items.

ACT collated the consultants’ ratings and comments as
they were received. The consultants’ reviews in all but two
cases reached ACT’s target criterion, as shown in Table 3.3.

Table 3.3

Percentage of Agreement of 1997 National Expert Review

Explore Plan/ACT
Task 1 Task 2 Task 1 (Plan) Task 1 (ACT) Task 2
English 65% 80% 75% 75% 86%
Mathematics 80% 100% 70% 95% 100%
Reading 75% 75% 75% 60% 100%
Science 95% 100% 100% 70% 80%
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That is, 70% or more of the consultants’ ratings were Agree
or Strongly Agree when judging whether the Standards ade-
quately described the skills required by the test items and
whether the Standards adequately represented the cumula-
tive progression of increasingly sophisticated skills from the
lowest to the highest score ranges. The two exceptions were
the Explore English Test and the ACT Reading Test, where
the degree of agreement was 65% and 60%, respectively.
Each ACT staff content area team met to review all com-
ments made by all the national consultants. The teams
reviewed all suggestions and adopted a number of helpful
clarifications in the language of the Standards, particularly in
the language of the Explore English Test Standards and the
ACT Reading Test Standards—those two cases in which the
original language had failed to meet the target criterion.

Refining the College Readiness Standards for
ACT Explore and ACT Plan (2001)

In 2001, the score scale for Explore and Plan was refined.
This required that the College Readiness Standards for
Explore and Plan be reexamined.

The approach used in 1997 to develop the Standards was
used to reexamine the Standards for Explore and Plan in
2000. Staff reviewed items, at each Explore and Plan score
interval, that were answered correctly by 80% or more of the
Explore and Plan examinees. Using the Plan College
Readiness Standards as a baseline, Explore test items were
reviewed to ensure that the Plan College Readiness
Standards adequately described the skills and understand-
ings students were being asked to demonstrate in each
score range.

As in the 1997 study, a national independent panel of
content experts was convened in each of the four multiple-
choice academic tests to ensure that the refined
Explore/Plan Standards (a) accurately reflected the skills
and knowledge needed to correctly respond to test items in
the common score ranges and (b) represented a continuum

of increasingly sophisticated skills and understandings
across the entire score range. As was the case in 1997, con-
tent area experts were identified in the areas of English,
mathematics, reading, and science. Each content area team
consisted of three reviewers, one each from middle
school/junior high, high school, and college/university.

For each academic test, the consultants were asked to
review sets of test items, arranged by score range, and the
corresponding College Readiness Standards. The Plan
reviewers received two sets of test items, an Explore set and
a Plan set, along with the corresponding Standards. A crite-
rion of 17 items per score range was chosen.

As was the case in 1997, the reviewers were asked to
record their ratings using a five-point Likert scale that ranged
from Strongly Agree to Strongly Disagree. They were also
asked to suggest revisions to the language of the Standards
that would help the Standards better reflect the skills and
knowledge measured by the sample items. A target criterion
of 70% agreement was again identified. The consultants’
review in all cases reached ACT’s target criterion, as shown
in Table 3.4.

Periodic Review of the College Readiness Standards

In addition to the regularly scheduled independent
reviews conducted by national panels of subject matter
experts, ACT also periodically conducts internal reviews of
the College Readiness Standards. ACT identifies three to
four new forms of the ACT, Plan, and Explore (for Explore,
fewer forms are available) and then analyzes the data and
the corresponding test items, by score range. The purposes
of these reviews are to ensure that (a) the Standards reflect
the knowledge and skills being measured by the items in
each score range and (b) the Standards reflect a cumulative
progression of increasingly sophisticated skills and under-
standings from the lowest score range to the highest. Minor
refinements intended to clarify the language of the
Standards have resulted from these reviews.

Table 3.4
Percentage of Agreement of 2000 National Expert Review
Explore Plan
Task 1 Task 2 Task 1 Task 2
English 90% 100% 73% 100%
Mathematics 75% 100% 100% 100%
Reading 100% 100% 87% 100%
Science 75% 100% 90% 100%
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Interpreting and Using the
College Readiness Standards

Because new test forms for Explore, Plan, and the ACT
are developed at regular intervals and because no one test
form measures all of the skills and knowledge included in
any particular Standard, the College Readiness Standards
must be interpreted as skills and knowledge that most stu-
dents who score in a particular score range are likely to be
able to demonstrate. Since there were relatively few test
items that were answered correctly by 80% or more of the
students who scored in the lower score ranges, the stan-
dards in these ranges should be interpreted cautiously.

It is important to recognize that the tests neither measure
everything students have learned nor does any test measure
everything necessary for students to know to be successful
in their next level of learning. The tests include questions
from a large domain of skills and from areas of knowledge
that have been judged important for success in high school,
college, and beyond. Thus, the College Readiness
Standards should be interpreted in a responsible way that
will help students, parents, teachers, and administrators to:

* l|dentify skill areas in which students might benefit from

further instruction

e Monitor student progress and modify instruction to

accommodate learners’ needs

* Encourage discussion among principals, curriculum

coordinators, and classroom teachers as they evaluate
their academic programs

* Enhance discussions between educators and parents

to ensure that students’ course selections are appro-
priate and consistent with their post-high school plans

e Enhance the communication between secondary and

postsecondary institutions

* Identify the knowledge and skills students entering

their first year of postsecondary education should
know and be able to do in the academic areas of lan-
guage arts, mathematics, and science

* Assist students as they identify skill areas they need to

master in preparation for college-level course work

ACT’s College Readiness Benchmarks

Description of the College Readiness Benchmarks

The ACT College Readiness Benchmarks (see Table 3.5)
are the minimum ACT test scores required for students to
have a high probability of success in first-year, credit-bearing
college courses—English Composition |, social science
courses, College Algebra, or Biology. In addition to the
Benchmarks for the ACT, there are corresponding Explore
and Plan Benchmarks for use by students who take these
programs to gauge their progress in becoming college ready
in grades 8 through 10. Students who meet a Benchmark on
the ACT have approximately a 50% chance of earning a B or
better and approximately a 75% chance or better of earning
a C or better in the corresponding college course or courses.
Students who meet a Benchmark on Explore or Plan have
approximately a 50% chance of meeting the ACT
Benchmark in the same subject, and are likely to have
approximately this same chance of earning a B or better
grade in the corresponding college course(s) by the time
they graduate high school.

Data Used to Establish the Benchmarks for the ACT

The ACT College Readiness Benchmarks are empirically
derived based on the actual performance of students in col-
lege. As part of its research services, ACT provides reports to
colleges to help them place students in entry-level courses as
accurately as possible. In providing these research services,
ACT has an extensive database consisting of course grade
and test score data from a large number of first-year students
and across a wide range of postsecondary institutions. These
data provide an overall measure of what it takes to be suc-
cessful in selected first-year college courses. Data from 214
institutions and over 230,000 students were used to establish
the Benchmarks. The numbers and types of colleges varied
by course. Because the sample of colleges in this study is a
“convenience” sample (that is, based on data from colleges
that chose to participate in ACT’s research services), there is
no guarantee that it is representative of all colleges in the

Table 3.5
ACT Explore, ACT Plan, and the ACT College Readiness Benchmarks

Assessment and Grade Level

Subject test College course Explore Plan ACT
8 9 10 11/12
English English Composition | 13 14 15 18
Mathematics College Algebra 17 18 19 22
Reading Social Sciences 16 17 18 22
Science Biology 18 19 20 23
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United States. Therefore, ACT weighted the sample so that it
would be representative of all ACT-tested college students in
terms of college type (2-year and 4-year) and selectivity.

Procedures Used to Establish the Benchmarks for
ACT Explore and ACT Plan

The College Readiness Benchmarks for Explore and Plan
were developed using records of students who had taken
Explore or Plan, followed by the ACT in Grades 11 or 12.
Separate Benchmarks were developed for Explore for
Grade 8 and Grade 9, and Plan for Grade 10. The sample
sizes used to develop the Explore and Plan Benchmarks
ranged from 210,000 for the Explore Grade 9 Benchmarks to
approximately 1.5 million for the Plan Grade 10 Benchmarks.
To establish the Benchmarks, the probability of meeting the
appropriate ACT Benchmark was estimated at each Explore
and Plan test score point. Next, the Explore and Plan test
scores were identified in English, Reading, Mathematics,
and Science that corresponded most closely to a 50% prob-
ability of meeting each of the four Benchmarks established
for the ACT.

Intended Uses of the Benchmarks for Students,
Schools, Districts, and States

ACT, Plan, and Explore results give students an indication
of how likely they are to be ready for college-level work. The
results let students know if they have developed or are devel-
oping the foundation for the skills they will need by the time
they finish high school. Plan and Explore results provide an
early indication of college readiness. Students who score at
or above the College Readiness Benchmarks in English,
mathematics, and science are likely to be on track to do well
in entry-level college courses in these subjects. Students
scoring at or above the Reading Benchmark are likely to be
developing the level of reading skills they will need in all of
their college courses. For students taking Explore and Plan,
this assumes that these students will continue to work hard
and take challenging courses throughout high school.

Researchers and policymakers can use the Benchmarks
to monitor the educational progress of schools, districts, and
states. Middle and high school personnel can use the
Benchmarks for Explore and Plan as a means of evaluating
students’ early progress toward college readiness so that
timely interventions can be made when necessary, or as an
educational counseling or career planning tool.
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Interpreting ACT’s Test Scores With Respect to
Both ACT’s College Readiness Standards and
ACT’s College Readiness Benchmarks

The performance levels on ACT’s tests necessary for stu-
dents to be ready to succeed in college-level work are defined
by ACT’s College Readiness Benchmarks. Meanwhile, the
skills and knowledge a student currently has (and areas for
improvement) can be identified by examining the student’s
test scores with respect to ACT’s College Readiness
Standards. These two empirically derived tools are designed
to help a student translate test scores into a clear indicator of
the student’s current level of college readiness and to help
identify key knowledge and skill areas needed to improve the
likelihood of achieving college success.

Alignment of ACT’s College Readiness Standards
With the Common Core State Standards

The Common Core State Standards developed by the
National Governors Association and the Council of Chief
State School Officers, in partnership with ACT, the College
Board, and Achieve, align well with ACT’s College Readiness
Standards, in both of the large areas in which Common Core
State Standards have been published to date: namely, the
Common Core State Standards for English Language Arts &
Literacy in History/Social Studies, Science, and Technical
Subjects, and the Common Core State Standards for
Mathematics. The alignment of ACT’s College Readiness
Standards in English, Reading, and Mathematics is sufficient
to encourage us to believe that scores earned in ACT'’s test-
ing programs can provide evidence of current student per-
formance relative to the Common Core State Standards.
Given ACT’s research base, the percentage of students
meeting ACT’s College Readiness Benchmarks in English,
Reading, and Mathematics can serve as a measure of what
percentage of students could potentially meet or exceed the
Common Core’s English Language Arts and Mathematics
standards (ACT, June 2010).



Chapter 4
Technical Characteristics of the
ACT Plan Tests of Educational Achievement

This chapter discusses the technical characteristics—the
score scale, norms, equating, and reliability—of the Plan
tests of educational achievement. The scales were con-
structed in a special study with data collected in the fall of
1988. These data included both 10th- and 12th-grade
students. The scaling process placed the Plan and ACT tests
on the same scale. The norms were done in a special study
in the fall of 2010. Data for norming the Plan tests were
obtained from samples of 10th- and 11th-grade
students in the fall of 2010. Other results are based on
samples of Plan user data, collected in the course of normal
testing, rather than in special studies. The special studies,
user data, and results are described below.

The Score Scale and Norms

Scaling

Scale scores are reported for the Plan English,
Mathematics, Reading, and Science Tests, and for the
Usage/Mechanics, Rhetorical Skills, Pre-Algebra/Algebra,
and Geometry subscores. A Composite score, calculated by
rounding the unweighted average of the four test scores, is
also reported. Because subscores and test scores were
scaled separately, there is no arithmetic relationship
between subscores and the test score. For example, the
Usage/Mechanics and Rhetorical Skills subscores will not
necessarily sum to the English Test score.

The Score Scale. The range of the test and Composite
scores on the Plan is 1 to 32; the range of the subscores is
1 to 16. The maximum scores for some forms may be less
than 32 for tests and 16 for subscores (see the Equating sec-
tion, which begins on page 34, for details). Properties of the
score scale for Plan are summarized in Table 4.1.

The scores reported for the four Plan tests are approxi-
mately “on the same scale” as the scores on the correspon-
ding tests of the ACT. The ACT is intended for use by 11th
and 12th graders, whereas Plan is intended for use by 10th
graders, and both testing programs have similar (although
not identical) content specifications. As such, Plan is
intended to be a shorter and less difficult version of the ACT.
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Table 4.1
Properties of the Score Scale for ACT Plan

¢ Scores reported for the four Plan tests are approxi-
mately “on the same scale” as the scores reported for
the corresponding tests of the ACT.

* For Plan, the maximum range of scores is 1-32 on
all tests and the Composite and 1-16 for subscores.

¢ Plan test means are approximately 18 and subscore
means are approximately 9 for fall 10th-grade U.S.
students who report they plan to attend college.

e The average standard error of measurement is
approximately 2 points for each test score and 1
point for the subscores and composite.

¢ The conditional standard error of measurement is
approximately equal along the score scale.

* The occurrence of gaps (unused scale score points)
and multiple raw scores converting to the same scale
score were minimized in constructing the raw-to-
scale score transformation.

Therefore, to facilitate longitudinal comparisons between
Plan scores for 10th graders and ACT scores for 12th
graders, the score scales for Plan were constructed with the
consideration that they be approximately “on the same scale”
as the ACT scores. Being “on the same scale” means that the
Plan test score obtained by an examinee can be interpreted
as approximately the ACT test score the examinee would
obtain if that examinee had taken the ACT at the time of the
Plan testing. If this property were exactly achieved, the mean
Plan and ACT scale scores would be the same for any group
of examinees. The Plan score scales were constructed such
that the means of the Plan tests and the Composite would be
approximately the same as the corresponding means on the
ACT among students at the beginning of 12th grade, nation-
wide, who reported that they plan to attend a two- or four-



year college (12th-grade college-bound examinees). The
Plan score scale was constructed such that the mean of
12th-grade college-bound examinees would be approxi-
mately 18 for each of the four tests and Composite and 9 for
the four subscores.

The rationale for the maximum scale score on the Plan
tests being 32, rather than 36 as it is for the ACT tests, was
to leave room in the scale for assessment of educational
development that occurs between the 10th and 12th grades.
The ACT tests are intended to assess skills typically
achieved through the 11th and 12th grades—skills not
assessed in the Plan tests. Note that the requirement that the
maximum scale score on the Plan tests be 32, rather than 36
as for the ACT tests, ensures that the property of the Plan
and ACT scores being on the same scale will not be attained
for very high values of the ACT scale.

The scales for Plan were constructed using a method
described by Kolen (1988) to produce score scales with
approximately equal conditional standard errors of measure-
ment along the entire range of scores. Without nearly equal
conditional standard errors of measurement, standard errors
of measurement at different score levels would need to be
presented and considered in score interpretation (see
American Psychological Association, 1985, p. 22). The
scales for Plan were constructed such that the average stan-
dard error of measurement is approximately 2 scale score
points for each of the test scores and 1 scale score point for
the subscores and the Composite.

Based on the properties of the standard error of meas-
urement just described, if the distribution of measurement
error is approximated by a normal distribution, an approxi-
mate 68% confidence interval can be constructed for any
examinee by adding 2 points to and subtracting 2 points from
his or her scale score for any of the Plan tests. An analogous
interval for the subscores or the Composite can be con-
structed by adding 1 point to and subtracting 1 point from the
score.
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In thinking about standard errors and their use, note that
the reported scale score (i.e., the obtained score) for an
examinee is only an estimate of that examinee’s true score,
where the true score can be interpreted as the average
obtained score over repeated testings under identical condi-
tions. If 1 standard error of measurement were added to and
subtracted from each of these obtained scores, about 68%
of the resulting intervals would contain the examinee’s true
score. Technically, this is how a 68% interval for an exami-
nee’s scale score should be interpreted. These statements
make normal distribution assumptions.

Another way to view 68% intervals is in terms of groups
of examinees. Specifically, if 1 standard error of measure-
ment were added to and subtracted from the obtained score
of each examinee in a group of examinees, the resulting
intervals would contain the true score for approximately 68%
of the examinees. To put it another way, about 68% of the
examinees would be mismeasured by less than 1 standard
error of measurement. Again, such statements make normal
distribution assumptions. Also, these statements assume a
constant standard error of measurement, which is a charac-
teristic (approximately) of the Plan score scales.
Consequently, it is relatively straightforward to interpret scale
scores in relation to measurement error.

Scaling Process. The data used in the scaling process
were collected in the fall of 1988 as part of the Academic
Skills Study, which provided nationally representative sam-
ples of examinees for the scaling of the ACT and Plan. Data
from 12th-grade college-bound examinees in the Academic
Skills Study were used in scaling Plan. Twelfth-grade data
were used to help obtain a desired property of the Plan score
scale that test score means be approximately 18 and sub-
score means be approximately 9 for 12th-grade college-
bound examinees. A detailed discussion of the data used in
scaling Plan is given in Hanson (1989).



The first step in constructing the score scales was to pro-
duce initial scale scores with a specified mean and a speci-
fied standard error of measurement that is approximately
equal for all examinees. The means and standard errors of
measurement specified for each test score and subscore are
noted in Table 4.1. The process used was based on Kolen
(1988) and presented in detail in Hanson (1989). These ini-
tial scale scores were rounded to integers ranging from 1 to
32 for the tests and 1 to 16 for the subscores. Some adjust-
ments of the rounded scale scores were performed to
attempt to meet the specified mean and standard error of
measurement, as well as to avoid gaps in the score scale
(scale score values that were not used) or to avoid having
too many raw scores converting to a single scale score. This
process resulted in the final raw-to-scale score conversions.

The final score scales for the four Plan tests were evalu-
ated to determine the degree to which the reported Plan
scores would be “on the same scale” as the score reported
for the corresponding ACT test. Details are given in Hanson
(1989). The condition of the Plan and ACT scores being on
the same scale was approximately met, except for exami-
nees scoring very high on the ACT, who would have lower
Plan than ACT scores. This is due to the lower maximum
score on Plan.

The score scales constructed based on data from the
Academic Skills Study are different from the score scales
used for the 1987 and 1988 administrations of the Plan
(which at that time was named P-ACT+). Scores reported for
the Plan administered in 1987 and 1988 are not inter-
changeable with scores reported for the Plan administered in
1989 or later. A concordance table relating scores on the
original score scale (reported in the 1987 and 1988 adminis-
trations) to the current score scale (reported in the 1989 and
later administrations) is available from ACT.

The 1991 and later administrations of Plan used forms
with slightly different statistical specifications than forms
used for administrations prior to 1991. The change in statisti-
cal specifications was made to have the Plan statistical spec-
ifications better match the ACT statistical specifications. This
change in statistical specifications resulted in forms used for
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the 1991 and later administrations being, in general, less dif-
ficult than forms used in earlier administrations. Scores on
forms used in the 1991 and later administrations are equated
back to the score scale developed using data from the 1988
Academic Skills Study. Because of the change in the statis-
tical specifications, the highest achievable test scores and
subscores may be less than 32 and 16, respectively, for
forms used in the 1991 and later administrations (for further
information regarding the maximum scale score see the sec-
tion in this manual on equating, which begins on page 34.

ACT Plan National Norming Study

In the fall of 2010, ACT conducted a research study to pro-
vide a new set of nationally representative norms for stu-
dents taking Plan during and after the fall of 2011. In this
study, test score data were collected on students throughout
the United States. The norms for Plan are intended to repre-
sent the national population of 10th- and 11th-grade stu-
dents. The numbers of Grade 10 and Grade 11 examinees
used to compute the nationally representative norms for the
Plan tests were 960,029 and 17,168, respectively. The follow-
ing sampling and weighting process was used to obtain the
norms.

Sample. Data for the Plan norming study were obtained
from two sources: (a) the group of schools that used the Plan
test during the fall of 2010 and (b) a sample of schools from
among the nonusers of Plan. The composition of the sample
obtained to compute the nationally representative norms for
the Plan tests is presented in Table 4.2. The 10th-grade
norms are based on the records from 10,542 students from
93 nonuser schools and 949,487 students from 8,154 user
schools. The 11th-grade norms are based on the records
from 4,734 students from 60 nonuser schools and 12,434
students from 275 user schools. The sample selected for the
study included schools chosen to represent various regions
of the United States and sizes of high school sophomore
classes.



Weighting. For the sampling and norming process, indi-
vidual examinee records were multiplied by weights to
achieve representativeness with respect to the explicit strati-
fication variables. The weight for an examinee was inversely
proportional to the probability of the examinee’s being cho-
sen for the sample, given the sampling plan. The weight for
each case was:

WGT = W1 e W2,

where W1 = N/n

W2 = M/m

The variables N, n, M, and m are defined as:

N = number of schools, in the population, from the stratum
to which the school belongs;

n = number of schools, in the sample, from the stratum to
which the school belongs;

M = number of students enrolled in the school associated
with the student; and

m = number of students sampled from the school associated
with the student.

Note that the first component of the weight is equal to 1
for user schools, as there is no sample to adjust for.
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Sample Representativeness. One way to determine the
character and extent of sample bias is to compare the demo-
graphic characteristics of the sample of examinees with the
U.S. statistics for various educational and demographic vari-
ables presented in Table 4.2. Precisely comparable U.S. data
for the population of interest were not available. However, the
data shown allow for a general examination of the represen-
tativeness of the sample with respect to the demographic
variables. As indicated in Table 4.2, the weighted sample
appears to be reasonably representative of the national pop-
ulation of interest.

Obtained Precision. The targeted precision level was
to estimate any proportion to within .05 with probability .95.
The actual obtained level of precision for the norms was
such that any proportion is estimated to within .03 with prob-
ability .95 for Grade 10 and within .07 with probability .95 for
Grade 11.



Table 4.2
Selected Demographic and Educational Characteristics of Grade 10 and Grade 11 Students?
for the 2010 ACT Plan Norm Group

Grade 10 Grade 11

Category identifier used in study Weigrr:::r:ir:ple pro::;zsr;tion Weigrr:::r:ir:ple pro::;zsr;tion
Gender

Female .50 .50 .51 .50

Male .50 .50 49 .50
Racial/Ethnic Origin

African American .15 .15 .21 .15

Native American .01 .01 .01 .01

White .57 .59 .52 .59

Hispanic A7 .19 14 .19

Asian American .03 .05 .03 .05

Multiracial/Other, Prefer Not to Respond .08 — .10 —
School Affiliation

Private .23 .26 .31 .26

Public 77 74 .69 74
Geographic Region

East .39 .39 .39 .39

Midwest .23 .23 .23 .23

Southwest 14 14 14 14

West .24 .24 .24 .24
Size of 10th Grade

Small .58 .56 .59 .56

Medium .25 .25 .20 .25

Large .18 .20 .21 .20

Note. Due to rounding, proportions may not sum to one.
aPopulation proportions for gender and race come from Keigher (2009, pp.10—11). Population proportions for school affiliation,
geographic region, and school size come from the Market Data Retrieval Educational Database, 2010.
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Scale Score Statistics for the 2010 National Sample

Scale score summary statistics for all Grade 10 students
in the 2010 nationally representative sample are given in
Table 4.3. Scale score statistics for Grade 11 students are
given in Table 4.4. The data used for the results in Tables 4.3
and 4.4 were weighted using the weighting procedure
described in the weighting section on page 23, and the dis-
tributions were smoothed using the log-linear method. The
score scale of Plan was constructed using an early form of
Plan with data collected in fall 1988. The results presented in
Tables 4.3 and 4.4 were obtained by equating the newer
form to earlier forms using the procedures discussed in the
equating section of this manual (page 34).

No data were collected on spring-tested tenth graders.
Spring Grade 10 norms were interpolated based on the
assumption that academic growth between fall of the tenth
grade and fall of the eleventh grade is linear, and that the
three months of summer count only as one month.

Cumulative Percents for the 2010 National Sample

Data from the national sample were used to develop
cumulative percents (percents-at-or-below) for each Plan
test and Composite as well as the subscores. The percent-

at-or-below corresponding to a scale score is defined as the
percent of examinees with scores equal to or less than the
scale score. Tables 4.5 through 4.7 are the norms (percents-
at-or-below) for the four Plan test scale scores, the four Plan
subscores, and Composite score, for national examinees,
tested either in the fall or spring of Grade 10, or tested in the
fall of Grade 11.

An examinee’s standing on different tests should be com-
pared by using the percents-at-or-below shown in the norms
tables and not by using scale scores. The reason for prefer-
ring percents-at-or-below for such comparisons is that the
scales were not constructed to ensure that, for example, a
scale score of 21 on the English Test is comparable to a 21
on the Mathematics, Reading, or Science Tests. In contrast,
examinee percents-at-or-below on different tests indicate
standings relative to the same comparison group.

Even comparison of percents-at-or-below do not permit
comparison of standing in different skill areas in any absolute
sense. The question of whether a particular examinee is
stronger in science reasoning than in mathematics,
assessed by the corresponding tests, can be answered only
in relation to reference groups of other examinees. Whether
the answer is “yes” or “no” can depend on the group.

(Text continues on page 29.)

Table 4.3
Scale Score Summary Statistics for a National Sample of Grade 10
Pre-
Usage/ Rhetorical Algebra/
Statistic English Mathematics Reading Science Composite Mechanics Skills Algebra Geometry
Mean 16.2 17.6 16.7 17.8 17.2 7.9 8.0 8.2 9.0
SD 4.4 4.7 4.8 3.9 3.9 2.8 3.0 3.5 3.0
Skewness 0.3 0.6 0.3 0.8 0.6 0.3 0.1 0.6 0.4
Kurtosis 3.1 3.6 2.8 4.2 3.1 3.1 2.6 2.8 2.8
Table 4.4
Scale Score Summary Statistics for a National Sample of Grade 11
Pre-
Usage/ Rhetorical Algebra/
Statistic English Mathematics Reading Science Composite Mechanics Skills Algebra Geometry
Mean 16.7 18.2 17.2 18.2 17.7 8.2 8.2 8.6 9.3
SD 4.5 4.8 4.8 4.0 4.0 3.0 3.1 3.6 3.0
Skewness 0.3 0.5 0.3 0.8 0.5 0.4 0.0 0.5 0.3
Kurtosis 3.1 3.3 2.9 4.0 3.0 3.0 25 25 2.6
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Table 4.5
ACT Plan 2010 National Norms for Fall Grade 10

Percent at or below

Pre-

Scale Usage/ Rhetorical Algebra/ Scale
Score English Mathematics Reading Science Mechanics Skills Algebra Geometry Composite Score
32 100 100 100 100 100 32
31 99 99 99 99 99 31
30 99 99 99 99 99 30
29 99 98 99 99 99 29
28 99 97 99 98 99 28
27 99 96 98 97 99 27
26 98 94 97 96 98 26
25 98 93 95 95 97 25
24 96 91 93 94 95 24
23 95 88 90 92 92 23
22 92 85 87 89 89 22
21 89 82 83 85 85 21
20 84 77 78 80 80 20
19 78 71 73 72 74 19
18 71 64 67 63 67 18
17 63 55 60 52 58 17
16 54 45 52 40 100 100 100 100 48 16
15 45 35 43 28 99 99 95 98 37 15
14 36 25 35 18 98 99 92 95 26 14
13 27 17 27 10 96 96 89 91 17 13
12 20 10 19 5 93 92 86 86 9 12
11 14 6 13 2 89 86 83 80 5 11
10 9 3 8 1 83 78 78 72 2 10

9 5 2 5 1 74 69 71 62 1 9
8 3 1 3 1 62 58 61 49 1 8
7 1 1 1 1 47 45 49 34 1 7
6 1 1 1 1 32 33 35 20 1 6
5 1 1 1 1 19 21 22 10 1 5
4 1 1 1 1 10 12 12 4 1 4
3 1 1 1 1 2 1 3
2 1 1 1 1 1 1 2
1 1 1 1 1 1 1 1 1 1
Mean 16.2 17.6 16.7 17.8 7.9 8.0 8.2 9.0 17.2 Mean
SD 4.4 4.7 4.8 3.9 2.8 3.0 3.5 3.0 3.9 SD
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Table 4.6
ACT Plan 2010 National Norms for Spring Grade 10

Percent at or below

Pre-
Scale Usage/ Rhetorical Algebra/ Scale
Score English Mathematics Reading Science Mechanics  Skills Algebra Geometry Composite Score
32 100 100 100 100 100 32
31 99 99 99 99 99 31
30 99 99 99 99 99 30
29 99 98 99 99 99 29
28 99 97 99 98 99 28
27 99 95 98 97 99 27
26 98 94 97 96 98 26
25 97 92 95 95 96 25
24 96 89 93 93 94 24
23 94 87 90 91 91 23
22 91 84 86 88 88 22
21 87 80 82 84 84 21
20 82 75 77 78 79 20
19 77 69 72 71 73 19
18 69 61 65 62 65 18
17 61 53 58 51 56 17
16 53 43 50 39 100 100 100 100 45 16
15 43 33 41 27 99 99 95 97 34 15
14 34 23 33 17 97 98 91 94 24 14
13 26 15 25 9 95 96 88 89 15 13
12 19 9 18 5 92 91 84 84 8 12
11 13 5 12 2 87 85 81 78 4 11
10 8 3 8 1 81 77 76 70 2 10
9 5 2 4 1 72 67 68 60 1 9
8 3 1 2 1 60 56 59 47 1 8
7 1 1 1 1 46 44 46 32 1 7
6 1 1 1 1 31 31 33 18 1 6
5 1 1 1 1 18 20 20 9 1 5
4 1 1 1 1 9 12 11 4 1 4
3 1 1 1 1 4 7 2 1 3
2 1 1 1 1 2 3 1 1 2
1 1 1 1 1 1 1 1 1 1 1
Mean 16.4 17.9 16.9 18.0 8.1 8.1 8.4 9.1 17.5 Mean
SD 4.4 4.8 4.8 4.0 29 3.1 3.5 3.0 4.0 SD
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Table 4.7
ACT Plan 2010 National Norms for Fall Grade 11

Percent at or below

Pre-
Scale Usage/ Rhetorical Algebra/ Scale
Score English Mathematics Reading Science Mechanics  Skills Algebra Geometry Composite Score
32 100 100 100 100 100 32
31 99 99 99 99 99 31
30 99 99 99 99 99 30
29 99 98 99 98 99 29
28 99 96 99 98 99 28
27 98 95 98 97 98 27
26 98 93 96 95 97 26
25 96 91 94 94 96 25
24 95 88 92 92 93 24
23 93 85 89 90 90 23
22 90 82 86 87 87 22
21 86 78 82 83 83 21
20 81 73 77 77 77 20
19 75 66 71 70 71 19
18 68 59 64 60 63 18
17 59 50 56 49 54 17
16 51 40 48 37 100 100 100 100 43 16
15 42 30 39 26 99 99 94 97 32 15
14 33 21 31 16 97 98 90 93 22 14
13 25 14 23 9 94 95 86 88 14 13
12 18 8 16 4 91 91 83 83 7 12
11 12 5 11 2 86 84 79 77 3 11
10 8 3 7 1 79 75 73 68 1 10
9 4 1 4 1 70 65 66 58 1 9
8 2 1 2 1 58 54 56 44 1 8
7 1 1 1 1 44 42 44 30 1 7
6 1 1 1 1 29 30 30 17 1 6
5 1 1 1 1 17 20 18 8 1 5
4 1 1 1 1 9 12 9 3 1 4
3 1 1 1 1 4 4 1 1 3
2 1 1 1 1 2 2 1 1 2
1 1 1 1 1 1 1 1 1 1 1
Mean 16.7 18.2 17.2 18.2 8.2 8.2 8.6 9.3 17.7 Mean
SD 4.5 4.8 4.8 4.0 3.0 3.1 3.6 3.0 4.0 SD
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(Text continued from page 25.)

Estimated ACT Composite Score Ranges

For every Plan Composite score, ACT constructs an
expected ACT Composite score range. These expected
score ranges are computed for each of two different Plan
testing season/grades (i.e., fall Grade 10 and spring
Grade 10) combined with fall Grade 12 ACT test dates, such
that there were two groups of students, each with a different
interval between Plan and ACT testing. For a given Plan sea-
son/grade (e.g., fall Grade 10) scores from three years of
data were matched to three years of ACT fall Grade 12
scores. Then, for each of the two Plan season/grade groups,
a two-way (Plan by ACT) frequency table was created
(Tables 4.8 and 4.9). Within each table, for every Plan score,
the approximate middle 75% of the ACT score distribution
was selected as the expected ACT Composite score range.
The ACT Composite score ranges (given in Tables 4.10 and
4.11) estimate the score that an examinee would obtain in
the fall of his or her senior year.

In Table 4.8 the rows contain the Plan Composite scores,
which range from 1 to 32, and the columns contain the ACT
Composite scores, which range from 1 to 36. The cell corre-
sponding to a Plan Composite score of 15 and an ACT
Composite score of 17 contains 7,821 examinees. This
means that, of the 717,303 examinees, 7,821 received a Plan
Composite score of 15 during the fall of Grade 10 and an
ACT Composite score of 17 during the fall of Grade 12.
Consider all examines in Table 4.8 who received a Plan
Composite score of 15 regardless of their ACT Composite
score. There are 43,584 such examinees, and their ACT
scores range from 8 to 34. Notice that the number 43,584 is
listed in the column labeled “Row Total.” This column lists all
of the examinees that have a particular Plan Composite
score regardless of their ACT Composite score.

If consideration is given to the middle of the ACT score
range, containing approximately 75% of the 43,584 scores,
then that reduced range of ACT Composite scores is 15 to
19. This means that, of the 43,584 examinees who received
a Composite score of 15 on Plan, 31,929 (73%) had ACT
Composite scores between 15 and 19, inclusive. Notice that
the number 31,929 is listed in the column labeled “Row Hits”
and 0.73 is listed in the Column labeled “Prob. Cov.” The
“Row Hits” column lists the number of examinees in the mid-
dle range, and the “Prob. Cov.” column, which is referred to
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as the probability of coverage column, lists the proportion of
examinees in the middle range. This range of scores is
shaded in Table 4.8, as are all such ranges for each different
Plan Composite score. In addition, all of these 75% predic-
tion intervals are conveniently listed in Table 4.10 along with
their widths.

The probability of coverage values are fairly constant
across the Plan Composite score range, but they do vary
between 0.71 and 0.79 between Plan Composite scores 6
and 29. Below a Plan Composite score of 6, where there are
very few examinees, the prediction intervals are much less
accurate. Above a Plan Composite score of 29, where there
are relatively few examinees, interval accuracy also
decreases. However, as can be seen in the very bottom entry
in the probability of coverage column, the proportion of all
717,303 examinees whose estimated ACT Composite score
prediction interval contained their obtained ACT Composite
score was 0.73. This is called the overall probability of cov-
erage.

The intervals shown in Table 4.10 vary in width from a low
of 3 ACT Composite score points to a high of 7 score points.
The variation in interval widths tends to fall near the bottom
and near the top of the Plan Composite score range, where
there tend to be fewer examinees, especially near the bot-
tom. In the middle of the Plan Composite score range,
between score points 11 and 27, where there tend to be more
examinees, the widths of the 75% prediction intervals are
uniformly equal to 5 ACT Composite score points.

It is worth emphasizing that approximately 25% of exam-
inees fall outside the estimated 75% prediction intervals. In
practice, not every examinee who takes Plan in the fall of the
tenth grade and then takes ACT in the fall of the twelfth grade
will achieve an ACT score within the estimated 75% predic-
tion interval. Because both Plan and ACT are designed to be
curriculum-based testing programs, some students will fall
outside their estimated ACT Composite score range. If exam-
inees do not maintain good academic work in school
between tenth and twelfth grade, then their ACT Composite
score may fall short of their estimated score range.
Conversely, examinees who improve their academic per-
formance may earn ACT Composite scores higher than their
estimated score range.

(Text continues on page 34.)
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Table 4.10

Estimated ACT Fall Grade 12 Composite Score Intervals
for ACT Plan Fall Grade 10 Composite Scores

Plan ACT intervals
score Low score High score Width

1 10 14 5

2 10 14 5

3 10 14 5

4 10 14 5

5 10 14 5

6 10 15 6

7 10 16 7

8 10 16 7

9 10 16 7
10 11 16 6
11 12 16 5
12 12 16 5
13 13 17 5
14 14 18 5
15 15 19 5
16 16 20 5
17 18 22 5
18 19 23 5
19 20 24 5
20 21 25 5
21 23 27 5
22 24 28 5
23 25 29 5
24 26 30 5
25 27 31 5
26 28 32 5
27 29 33 5
28 31 34 4
29 31 34 4
30 32 35 4
31 33 35 3
32 33 36 4
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Table 4.11

Estimated ACT Fall Grade 12 Composite Score Intervals
for ACT Plan Spring Grade 10 Composite Scores

Plan ACT intervals
score Low score High score Width

1 9 15 7
2 9 15 7
3 9 15 7
4 9 15 7
5 9 15 7
6 9 15 7
7 9 15 7
8 9 15 7
9 9 15 7
10 9 15 7
11 11 15 5
12 12 16 5
13 13 17 5
14 14 18 5
15 14 18 5
16 15 19 5
17 17 21 5
18 18 22 5
19 19 23 5
20 21 25 5
21 22 26 5
22 23 27 5
23 24 28 5
24 25 29 5
25 26 30 5
26 27 31 5
27 28 32 5
28 29 33 5
29 30 34 5
30 31 35 5
31 31 35 5
32 31 35 5
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(Text continued from page 29.)

Equating

Even though each new form is constructed to adhere to
the current content and statistical specifications, the forms
may be slightly different in difficulty. To control for these dif-
ferences, subsequent forms are equated to earlier forms and
the scores reported to examinees are scale scores that have
the same meaning regardless of the particular form adminis-
tered to examinees. Thus, scale scores are comparable
across test forms and test dates. (Please note the exception
for Plan forms administered prior to 1991, as discussed on
page 22 of this manual.)

Equating is conducted using a special sample of students
from schools who volunteer to participate in an equating
study. The examinees in equating samples are administered
a spiraled set of forms—the new forms (“n — 1” of them) and
one anchor form that has already been equated to previous
forms. (The initial anchor form was the form used to estab-
lish the score scale.) This spiraling technique, in which every
nth examinee receives the same form of the test, results in
randomly equivalent groups taking the forms. The use of ran-
domly equivalent groups is an important feature of the equat-
ing procedure and provides a basis for confidence in the
continuity of scales.

Scores on the alternate forms are equated to the score
scale using equipercentile equating methodology. In equiper-
centile equating, a score on Form X of a test and a score on
Form Y are considered to be equivalent if they have the
same percentile rank in a given group of examinees. The
equipercentile equating results are subsequently smoothed
using an analytic method described by Kolen (1984) to
establish a smooth curve, and the equivalents are rounded
to integers. The conversion tables that result from this
process are used to transform raw scores on the new forms
to scale scores.

The equipercentile equating technique is applied to the
raw scores of each of the four tests for each form separately.
The Composite score is not directly equated across forms.
Instead, the Composite is calculated by rounding the
unweighted average of the scale scores for the four equated
tests. The subscores are also separately equated using the
equipercentile method. Note, in particular, that the equating
process does not lead to the English and Mathematics Test
scores being a sum of their respective subscores.

Prior to fall 1991, answering all of the items correctly on a
test assured an examinee of obtaining a scale score of 32.
Similarly, answering all of the items correctly within a sub-
score area assured an examinee of obtaining a scale sub-
score of 16. Beginning in fall 1991, the equating was
conducted such that it is possible an examinee answering all
of the items correctly on a particular test will receive a scale
score less than 32. Similarly, an examinee answering all of
the items correctly within a subscore area may obtain a scale
subscore less than 16.
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The reason for allowing the possibility of the maximum
scale score being unattainable for some forms is a change in
the statistical specifications for forms administered in fall
1991 and later. Plan (formerly P-ACT+) was introduced in
1987, prior to the introduction of the enhanced ACT in 1989.
Subsequently, it was decided to modify the statistical speci-
fications of the Plan tests to better match the ACT specifica-
tions. This change in specifications has resulted in Plan
forms administered in the fall of 1991 and later being, in gen-
eral, less difficult than earlier Plan forms. The change in test
difficulty could create gaps at the top of the score scale if an
all-correct raw score were forced to equal a scale score of 32
on all tests. Consequently, there would be a discrepancy
between the level of achievement conveyed by a scale score
of 32 on later versus earlier forms. By allowing an all-correct
raw score to convert to a scale score less than 32, scale
scores from different Plan forms are kept more comparable.

Reliability, Measurement Error, and Effective Weights

Some degree of inconsistency or error is potentially con-
tained in the measurement of any cognitive characteristic. An
examinee administered one form of a test on one occasion
and a second, parallel form on another occasion likely would
earn somewhat different scores on the two administrations.
These differences might be due to the examinee or the test-
ing situation, such as differential motivation or differential lev-
els of distractions on the two testings. Alternatively, these
differences might result from attempting to infer the exami-
nee’s level of skill from a relatively small sample of items.

Reliability coefficients are estimates of the consistency of
test scores. They typically range from zero to one, with val-
ues near one indicating greater consistency and those near
zero indicating little or no consistency.

The standard error of measurement (SEM) is closely
related to test reliability. The standard error of measurement
summarizes the amount of error or inconsistency in scores
on a test. As noted previously, the score scales for Plan were
developed to have approximately constant standard errors of
measurement for all true scale scores (i.e., the conditional
standard error of measurement as a function of true scale
score is constant). This statement implies, for example, that
the standard error of measurement for any particular Plan
test score or subscore is approximately the same for low-
scoring examinees as it is for high-scoring examinees. As
discussed more fully in the score scale section on pages
20-22, if the distribution of measurement error is approxi-
mated by a normal distribution, about two thirds of the exam-
inees can be expected to be mismeasured by less than 1
standard error of measurement.



Figure 4.1 presents the conditional standard errors of
measurement for the four tests as a function of true scale
score. Conditional standard errors of measurement for the
subscores are presented in Figure 4.2. Data from the 2010
norming study were used in producing the plots. The condi-
tional standard error of measurement functions were com-

puted using methods discussed in Kolen, Hanson, and
Brennan (1992). The minimum true scale score plotted is
around 10 for each test and around 4 for each subscore
because the probability of a true score lower than 10 for each
test or lower than 4 for each subscore was very small.
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Figure 4.1. Conditional standard error of measurement for the ACT Plan tests.
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For most of the true scale score range, the scale score
standard error of measurement is reasonably constant for
the English and Reading Tests. For the Mathematics and
Science Tests the conditional standard error of measurement
is somewhat lower near the middle of the score range than it
is for moderately low and moderately high scores. For all
tests the standard error of measurement is smaller at very
high scores. This is expected, since the conditional standard
error of measurement must be zero for the maximum true
scale score and near zero for true scale scores near the
maximum (note that for some forms for each test the equat-
ing may result in a maximum scale score less than 32). The
method used to produce the score scales, therefore, cannot
guarantee a completely constant standard error of measure-
ment for all true scale scores.

The proportion of examinees with true scale scores at the
extremes of the score scale, where the deviations from a
constant conditional standard error of measurement are
most apparent in Figures 4.1 and 4.2, is small. For example,
the Grade 10 average standard error of measurement for the
Mathematics Test is 2.08. The average standard error of
measurement, which is the average of the conditional stan-
dard errors of measurement given in Figure 4.1 over the dis-
tribution of true scale scores, is approximately equal to the
corresponding conditional standard error of measurement at
true scale scores in the middle of the scale. This is a reflec-
tion of most of the true scores being in the middle of the
score range, and very few of the true scale scores being in
the extremes of the score range where the conditional stan-
dard errors of measurement deviate from the average. It is
concluded that the constant conditional standard error of
measurement property is, for practical purposes, reasonably
well met for these forms.

Plan reliability coefficients and average standard errors of
measurement for all examinees in the 2010 norming study are
given in Table 4.12. Kuder-Richardson formula 20 (KR-20)
internal consistency reliability coefficients of raw scores are
listed first. Scale score reliability coefficients and standard
errors of measurement are reported next. Scale score average
standard errors of measurement were estimated using a four-
parameter beta compound binomial model as described in
Kolen, Hanson, and Brennan (1992). The estimated scale
score reliability for test i (REL;) was calculated as

2
REL; =1 — SEM;
Si
where SEM,; is the estimated scale score average standard
error of measurement and S: is the observed scale score
variance for test i.

The estimated average standard error of measurement

for the Composite (SEM,) was calculated as

)

where the summation is over the four tests.The estimated
reliability of the Composite (REL.,) was calculated as

SEM;
REL.=1- —-,
Se
where SZ is the estimated variance of scores on the
Composite.

Table 4.12
Estimated Reliabilities and Standard Error of Measurement

. . Usage/  Rhetorical . Pre-Algebra/ . . .
Statistic  English Mechanics Skills Mathematics Algebra Geometry Reading Science Composite
Grade 10 national sample
Raw Scores
Reliability 0.90 0.86 0.73 0.86 0.81 0.67 0.86 0.84 —
Scale Scores
Reliability 0.87 0.84 0.72 0.80 0.80 0.65 0.85 0.82 0.95
SEM 1.59 1.14 1.62 2.08 1.55 174 1.85 1.64 0.90
Grade 11 national sample
Raw Scores
Reliability 0.90 0.87 0.75 0.86 0.82 0.68 0.86 0.85 —
Scale Scores
Reliability 0.88 0.86 0.73 0.81 0.80 0.67 0.85 0.83 0.95
SEM 1.58 1.13 1.60 2.1 1.57 1.75 1.83 1.65 0.90




Assuming the measurement errors on the four tests are
uncorrelated, the conditional standard error of measurement
of the unrounded Composite scale score is

Sc(Te!Tm:Tr:Ts) =

where s;(t;) is the conditional standard error of measurement
for test i at true scale score 1, where i = e, m, r, s for English,
Mathematics, Reading, and Science, respectively. The func-
tions s;(t;) are plotted in Figure 4.1. The conditional standard
error of measurement for the Composite, instead of depend-
ing on a single variable as the conditional standard errors of
measurement for the four tests, depends on four variables—
the true scale scores for the four tests. To facilitate presenta-
tion of the conditional standard errors of measurement for
the Composite, the conditional standard errors will be plotted
as a function of the average of the true scale scores for the
four tests. In other words, s (t¢,Tm,T,,Ts) Will be plotted as a
function of

T

A particular true Composite score value can be obtained in
a variety of ways (i.e., different combinations of true scale
scores on the individual tests could produce the same true
Composite score). Consequently, each true Composite score
value may correspond to several different values of the con-
ditional standard error of measurement depending on the
combination of true scores on the four tests that produced
the true Composite score value.

To produce plots of the conditional standard errors of
measurement of the Composite, the observed proportion-
correct scores (the number of items correct divided by the
total number of items) of the examinees on the four tests
were treated as the true proportion-correct scores at which
the conditional standard errors were calculated. For each test
the conditional standard error of measurement was com-
puted for each examinee using the observed proportion-cor-
rect score as the true proportion-correct in the formula for the
conditional standard error of measurement (Equation 8 in
Kolen, Hanson, & Brennan, 1992). In addition, for each test
the true scale score corresponding to the observed propor-
tion-correct score (treated as a true proportion-correct score)
was computed (Equation 7 in Kolen, Hanson, & Brennan,
1992). The resulting conditional standard errors of measure-
ment for the four tests were substituted in the equation given
above to compute a value of the conditional standard error of
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measurement of the Composite. This is plotted as a function
of the average of the true scale scores across the four tests.
This procedure was repeated for examinees in the 2010
norming study. Figure 4.3 presents a plot of these calculated
conditional Composite standard errors of measurement ver-
sus the averages of the true scale scores over the four tests.

The conditional standard errors of measurement, as pre-
sented in Figure 4.3, vary not only across average scale
scores but also within each average scale score. Different
standard errors of measurement are possible for each par-
ticular value of the average scale score because more than
one combination of the four test scores can produce the
same average score. The general trend in the plots is for the
conditional standard errors in the middle of the scale to be
lower than the conditional standard errors for moderately low
and moderately high scores. This trend is similar to the trend
in Figure 4.1 for the conditional standard errors of measure-
ment for the Mathematics and Science Tests. The degree to
which the conditional standard errors of measurement vary
with true scale score is greater for the Mathematics and
Science Tests than it is for the Composite. As with the four
test scores, it is concluded that the conditional standard error
of measurement of the Composite is, for practical purposes,
reasonably constant across the score scale.

A limitation of the approach used in producing estimates
of the conditional standard error of measurement of the
Composite is that standard errors of measurement of the
unrounded average of the four test scores are computed
rather than the standard errors of measurement of the
rounded average of the four test scores (the rounded aver-
age is the score reported to examinees).

It is not a problem that the observed scores of the exam-
inees are used in producing the plots because it is standard
errors conditional on average true scale score that are being
plotted, and the observed scores for the examinees are only
used to determine the specific average true scale scores at
which to plot the standard errors. One effect of using
observed scores as the true score values at which to plot the
conditional standard errors of measurement is that many
points at the extremes of the scale may not represent realis-
tically obtainable average true scale scores (the probability
of observing examinees with these values of average true
scale score is extremely small).

Scale scores from the four tests are summed and divided
by 4 in the process of calculating the Composite score. This
process suggests that, in a sense, each test is contributing
equally to the Composite. The weights used (0.25, in this
case) are often referred to as nominal weights.
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Figure 4.3. Conditional standard error of measurement for the ACT Plan Composite scores.
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Other definitions of the contribution of a test to a
Composite may be more useful. Wang and Stanley (1970)
described effective weights as an index of the contribution of
a test to a Composite. Specifically, the effective weights are
defined as the covariance between a test score and the
score on a Composite. These covariances can be summed
over tests and then each covariance divided by their sum
(i.e., the Composite variance) to arrive at proportional effec-
tive weights. Proportional effective weights are referred to as
effective weights in the remainder of this discussion.

The covariances and effective weights are shown in
Table 4.13 for the norming study. The values in the diagonals
that are not in brackets are the observed scale score vari-
ances; the diagonal values in brackets are the true scale
score variances. With nominal weights of 0.25 for each test,
the effective weight for a test can be calculated by summing
the values in the appropriate row that are not in brackets and
dividing the resulting value by the sum of all covariances
among the four tests using the formula

(effective weight), = ——— ,

where cov; is the observed covariance of test scores corre-
sponding to row i and column j. Effective weights for true
scores, shown in brackets, are calculated similarly, with the
true score variance [S? - REL,;] used in place of the observed
score variance.

The effective weights for English, Mathematics, and
Reading are the largest of the effective weights. They are rel-
atively high because they had the largest scale score vari-
ances and because their covariances with the other
measures tended to be the highest. These effective weights
imply that these tests are more heavily weighted (relative to
Composite variance) in forming the Composite than is
Science. Note that these effective weights are for the norm-
ing study sample and that the weights might differ from those
for other examinee groups.

Table 4.13
Scale Score Covariances and Effective Weights
(Numbers in brackets relate to true scores.)
English Mathematics Reading Science
Number of items 50 40 25 30
Proportion of total Plan items 0.34 0.28 0.17 0.21
Grade 10 national sample
English 18.94 14.35 15.52 12.24
[16.42]
Mathematics 14.35 21.98 14.23 13.25
[17.66]
Reading 15.52 14.23 23.38 13.50
[19.97]
Science 12.24 13.25 13.50 15.24
[12.54]
Effective weight 0.25 0.26 0.27 0.22
[0.25] [0.26] [0.27] [0.22]
Reliability 0.87 0.80 0.85 0.82
Grade 11 national sample
English 20.55 15.09 16.15 13.34
[18.05]
Mathematics 15.09 23.37 14.32 14.10
[18.93]
Reading 16.15 14.32 22.83 13.80
[19.49]
Science 13.34 14.10 13.80 16.20
[13.48]
Effective weight 0.25 0.26 0.26 0.22
[0.26] [0.26] [0.26] [0.22]
Reliability 0.88 0.81 0.85 0.83
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Validity

Validity refers to the degree to which particular uses of
scores on a test are appropriate. For example, Plan scores
are intended to be used as measures of college-bound and
non-college-bound students’ academic development in early
high school, and to provide an estimate of the students’
future performance on the ACT test.

Measuring Educational Achievement

Content Validity Argument for Plan Scores. The Plan
tests are designed to measure students’ problem-solving
skills and knowledge in particular subject areas. The useful-
ness of Plan scores for this purpose provides the foundation
for validity arguments for more specific uses (e.g., program
evaluation).

The fundamental idea underlying the development and
use of Plan tests is that the best way to determine student
preparedness for further education and careers is to meas-
ure as directly as possible the knowledge and skills students
will need in those settings. Tasks presented in the tests must
therefore be representative of scholastic tasks. They must be
intricate in structure, comprehensive in scope, and signifi-
cant in their own right, rather than narrow or artificial tasks
that can be defended for inclusion in the tests solely on the
basis of their statistical correlation with a criterion. In this
context, content-related validity is particularly significant.

The Plan tests contain a proportionately large number of
complex problem-solving skills. The tests are oriented toward
major areas of high school instructional programs, rather
than toward a factorial definition of various aspects of intelli-
gence. Thus, Plan scores, subscores, and skill statements
based on the ACT College Readiness Standards are directly
related to student educational progress and are easily inter-
preted by instructional staff, parents, and students.

As described earlier in this chapter, the specific knowl-
edge and skills selected for inclusion in Plan were deter-
mined through a detailed analysis of three sources of
information. First, the objectives for instruction for Grades 7

through 12 were obtained for all states in the United States
that had published such objectives. Second, textbooks on
state-approved lists for courses in Grades 7 through 12 were
reviewed. Third, educators at the secondary (Grades 7
through 12) and postsecondary levels were consulted to
determine the knowledge and skills taught in Grades 7
through 12 prerequisite to successful performance in high
school and beyond. These three sources of information were
analyzed to define a scope and sequence (i.e., test content
specifications) for each of the areas measured by Plan.
These detailed test content specifications have been devel-
oped to ensure that the test content is representative of cur-
rent high school curricula. All forms are reviewed to ensure
that they match these specifications. Throughout the item
development process there is an ongoing assessment of the
content validity of the tests.

ACT Plan Test Scores. This section provides evidence
that the Plan tests and subtests measure separate and
distinct skills. The data included all 10th-grade 2005-2006
Plan test takers who took the test under standard conditions
(N = 881,976). Correlations were developed for all possible
pairs of tests; disattenuated correlations adjust the observed
correlations for measurement error associated with each
test. As shown in Table 4.14, the scale scores on the four
tests have observed correlations in the range of .63 to .74,
indicating that examinees who score well on one test also
tend to score well on another. Also, the values in the table
show that the disattenuated correlation between any two
Plan tests is greater than the observed correlation. The dis-
attenuated correlations among the tests are sufficiently
below 1.0 to suggest that the tests are measuring skills that
are at least somewhat distinct, statistically. In general, the
disattenuated correlations between English and Reading
scores and Reading and Science scores are the highest of
the disattenuated correlations between tests shown in the
table, and the disattenuated correlations between
Mathematics and Reading scores are the lowest.

Table 4.14
Observed Correlations (On and Above Diagonal) and Disattenuated Correlations (Below Diagonal)
Between ACT Plan Test Scores and Subscores

Usage/ Rhetorical Pre-Algebra/
Test score English Mechanics  Skills Math Algebra Geometry Reading Science Comp.
English 1.00 .96 .90 .70 .68 .64 .74 71 .90
Usage/Mechanics * 1.00 .76 .67 .65 .61 .70 .67 .85
Rhetorical Skills * .98 1.00 .65 .64 .59 .70 .65 .83
Mathematics .84 .82 .85 1.00 .93 .90 .63 .73 .87
Pre-Algebra/Algebra .83 .81 .85 * 1.00 .73 .61 .70 .83
Plane Geometry .82 .80 .82 * .98 1.00 .57 .66 .79
Reading .89 .86 .92 .78 77 .76 1.00 .69 .87
Science .84 .81 .84 .89 .87 .86 .85 1.00 .87

*Disattenuated correlations were not computed between the English and Mathematics scores and subscores, nor between
Composite scores and all other scores, as these are not independent.
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Statistical Relationships Between ACT Explore,
ACT Plan, and ACT scores. The Explore, Plan, and ACT
tests all measure student educational development in the
same curricular areas of English, mathematics, reading, and
science. The Explore scale ranges from 1 (lowest) to 25,
Plan from 1 to 32, and the ACT from 1 to 36. Each test
includes a computed Composite score equal to the average
of the four test scores in the four curriculum areas (English,
Mathematics, Reading, and Science). The three programs
focus on knowledge and skills typically attained within these
curriculum areas at different times in students’ secondary-
school experience. Thus, performance on Plan should be
directly related to performance on Explore and the ACT.

Table 4.15 shows the correlations between Explore, Plan,
and ACT scale scores for 481,996 students who took
Explore, Plan, and the ACT in Grades 8, 10, and 11-12,
respectively. The table shows observed correlations for all
test scores and disattenuated correlations (shown in paren-
theses) for corresponding test scores across Explore, Plan,
and the ACT. The observed correlations among the four sub-
ject area tests are in the range of .53 to .80 and disattenu-
ated correlations are in the range of .77 to .94. The observed
correlations between tests suggest that performance on the
three test batteries is related.

Table 4.15
Correlations, Observed and (Disattenuated), Between ACT Explore, ACT Plan, and ACT Test Scale Scores

Explore
Plan English Mathematics Reading Science Composite
English .75 (.88) 61 67 64 77
Mathematics .60 .73 (.90) .57 .63 .73
Reading .62 .53 .63 (.77) .59 .69
Science .59 .61 .59 .63 (.78) .69
Composite .75 .72 .72 .72 .84 (.89)
ACT

Plan English Mathematics Reading Science Composite
English .80 (.82) .64 72 .65 .80
Mathematics .66 .81 (.94) .60 .70 77
Reading 67 .55 .70 (.85) .60 71
Science .64 .67 .63 .68 (.83) .73
Composite .81 77 77 .76 .88 (.93)

ACT Explore and ACT Plan College Readiness
Benchmarks. As described in chapter 3, ACT has identified
College Readiness Benchmarks for the ACT. These
Benchmarks (English = 18, Mathematics = 22, Reading = 22,
and Science = 23) reflect a 50% chance of a B or higher
grade or an approximate 75% chance of a C or higher grade
in entry-level, credit-bearing college English Composition I,
College Algebra, Social Science, and Biology courses.
Subsequently, corresponding College Readiness Benchmarks
were developed for Explore and Plan to reflect a student’s
probable readiness for college-level work in these same
courses by the time he or she graduates from high school.

The Explore and Plan College Readiness Benchmarks
were developed using records of students who had taken
Explore and the ACT, or Plan and the ACT. Benchmarks were
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developed for Grade 8 (Explore), Grade 9 (Explore), and
Grade 10 (Plan). Each Explore (1-25) or Plan (1-32) score
was associated with an estimated probability of meeting or
exceeding the relevant ACT Benchmark (see Figure 4.4 for
English). We then identified the Explore and Plan scores that
came the closest to a .50 probability of meeting or exceed-
ing the ACT Benchmark, by subject area. These scores were
selected as the Explore and Plan Benchmarks.

The resulting Explore and Plan Benchmarks, with the cor-
responding ACT Benchmarks, are given in Table 3.5. Figure
4.5 shows the percentages of Plan-tested students in
2011-2012 who met the Plan Benchmarks.
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Figure 4.4. Conditional probability of meeting/exceeding an ACT English score = 18,
given students’ ACT Explore or ACT Plan English score.
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Figure 4.5. 2011-2012 national ACT Plan-tested students likely to be ready for college-level work (in percent).

Statistical Relationships Between ACT Plan Scores and
High School Course Work and Grades

The Plan tests are oriented toward the general content
areas of high school and college curricula. Students’ per-
formance on Plan should therefore be related to the high
school courses they have taken and to their performance in
these courses.

The Plan Course/Grade Information Section (CGIS)
collects information about 38 high school courses in English,
mathematics, social studies, and natural sciences. Many of
these courses form the basis of a high school core
curriculum and are also frequently required for college
admission or placement. For each of the 38 courses, stu-
dents indicate whether they have taken or are currently tak-
ing the course, whether they plan to take it, or do not plan to
take it. If they have taken the course, they indicate the grade
they received (A—F).
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ACT Plan Scores and High School Course Work.
Table 4.16 includes average Plan scores by course work
10th-grade students nationally reported they had taken or
were currently taking at the time of Plan testing (ACT, 2006).
Students who had taken additional courses, especially
upper-level courses, within each subject area, achieved
higher average Plan subject area and Composite scores
than students taking fewer courses. Moreover, students who
had taken sufficient course work by Grade 10 to be on track
to complete the ACT-recommended core curriculum (four
years of English and three years each of mathematics, social
studies, and science) by high school graduation had higher
average Plan scores than those who had not completed
these courses.



Average ACT Plan Scores by Courses Taken in High School

Table 4.16

Mean ACT Plan score

No. of
Course work students English Mathematics Reading Science Composite
English
English 9 101756 16.3 16.9
English 9 & English 10 567279 18.1 18.5
Other combinations of one
or more years of English 102144 17.3 17.9
No English course work
information reported 105127 16.2 17.0
Mathematics
Algebra 1 153907 15.4 15.8
Algebra 1 & Algebra 2 39384 17.1 174
Algebra 1 & Geometry 284452 17.8 18.0
Algebra 1, Geometry & Algebra 2 | 161552 21.3 20.6
Other combinations of one
or more years of math 106465 20.3 19.8
No math course work
information reported 118221 16.6 16.7
Social Studies
U.S. History 38037 16.1 16.7
World History 62462 17.5 18.1
World History & U.S. History 93806 17.6 18.2
Other combinations of one
year of social studies 153444 17.3 18.0
Other combinations of two or
more years of social studies 389979 18.1 18.7
No social studies course
work information reported 95996 16.0 16.7
Natural Science
General Science 104308 17.3 16.4
Biology 61290 17.9 17.2
Chemistry 3124 19.0 18.4
General Science & Biology 367402 18.6 18.0
General Science & Chemistry 9440 20.1 19.6
Biology & Chemistry 86499 20.9 20.8
Other combinations of one or
more years of natural science 125695 19.7 19.3
No natural science course
work information reported 114641 171 16.8
On track for core course work
English 10, Algebra 1 plus one
other math course, any social
studies course, and Biology 437179 18.9 19.4 18.7 19.6 19.3
Not taken/not taking these courses | 441868 16.2 16.8 16.3 17.7 16.9
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ACT Plan Scores and Course Grades. The results
shown in Table 4.17 are based on the Plan scores and
self-reported course grades of students who took Plan in
Grade 10 in 2005-2006. A total of 883,470 10th-grade
students had valid Plan Composite scores and took the test
under standard conditions.

Across individual courses, correlations between subject
area Plan scores and associated course grades ranged from
.27 (Geography) to .47 (Algebra 1). However, correlations
with subject area GPAs and overall high school GPA were
generally somewhat higher, ranging from .38 to .48 for sub-
ject area GPAs and from .48 to .53 for overall high school
GPA.

In general, correlations between test scores and course
grades are smaller than those between test scores due to
the lower reliabilities of course grades. For example, the
intercorrelations among course grades could be considered
an estimate of the reliabilities of individual course grades.
For these courses, the median correlation among pairs of
grades was .51. Using this value as a reliability estimate for
individual course grades, disattenuated correlations among
test scores and individual course grades ranged from .27
(Geography) to .47 (Algebra 1; see page 40 for further dis-
cussion of disattenuated correlations).

Table 4.17
Correlations Between ACT Plan Scores and Course Grades

ACT Plan score
Course grade/ No. of
grade average students Mean English Mathematics Reading Science Composite
English
English 9 716552 3.05 44 .48
English 10 375957 3.09 41 44
English GPA 733190 3.04 .45 49
Mathematics
Algebra 1 642462 3.03 A7 .46
Geometry 360847 3.16 44 .45
Algebra 2 162739 3.26 A1 A1
Math GPA 686199 2.98 .48 47
Social Studies
U.S. History 274000 3.15 .39 .45
World History 329993 3.18 .39 .45
Government/Civics 135686 3.18 .40 A7
World Cultures/
Global Studies 76537 3.25 .40 .46
Geography 297644 3.34 .27 .33
Economics 35937 3.16 .38 .46
Social Studies GPA 708395 3.20 .38 44
Science
Physical/Earth/
General Science 503041 3.08 41 .46
Biology 1 419838 3.10 42 .43
Chemistry 1 90665 3.25 .39 .46
Science GPA 691247 3.06 44 49
Overall
Overall GPA 609620 3.12 .51 .53 48 .51 .58




Additional ACT research examined the relationship
between high school grade point average (HSGPA) at the
time students took the ACT and their Plan test scores at

ACT. Self-reported high school course grades from the ACT
CGIS were used to calculate an overall HSGPA. Plan means,
HSPGA means, and correlations for each of the four Plan

Grade 10. The data included high school students who grad- test scores and the Composite are presented in
uated in 2002, 2003, or 2004 and took Explore, Plan and the Table 4.18.
Table 4.18

Means and Correlations for ACT Plan Score and High School Grade Point Average

ACT Plan HSGPA
Explore N means means Correlations
English 221,805 19.0 3.30 .46
Mathematics 210,651 18.9 3.12 49
Reading 210,666 18.4 3.40 .39
Science 210,493 19.2 3.25 .39
Composite 211,603 19.0 3.27 .55

The results showed a moderate relationship between
HSGPA and Plan test scores, even though the time span
between Plan testing and HSGPA was about two years. The
largest correlation was between the Plan Composite score
and HSGPA.

Course Work Associated With Longitudinal
Educational Achievement, as Measured by ACT Explore
and ACT Plan Scores. Roberts and Noble (2004) examined
the extent to which the courses students take or plan to take
in high school explain Plan performance at Grade 10, after
statistically controlling for prior achievement at Grade 8. The
contribution of nonacademic variables, including post-high
school plans and needs for help, was also examined.

Data and Method. The sample for this study was based
on all students (over 175,000 students) who took Explore in
Grade 8 in 1997-1998 and Plan two years later in
1999-2000. Students who were given extended time, high
schools with less than 25 student records, and students with
missing data on one or more variables were excluded from
the study. Initial data screening resulted in a longitudinal
sample of 42,193 student records from 488 high schools.

Multiple linear regression was used to examine the effects
of taking specific high school courses on students’ Plan
scores. Simple correlations and regression models based on
pooled data were used to identify the final regression models
for each Plan score. Within-school regression models were
then developed using final regression models. Regression
statistics were then summarized across schools using mini-
mum, median, and maximum values. Explore scores were
entered into each regression equation first to control for prior
achievement before entering five sets of independent vari-
ables. Independent variables were required to share a logical
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relationship with Plan scores, have a zero-order correlation
greater than .1 or higher with Plan scores, and regression
coefficients for course work variables were required to be
> 0.5.

Results. Zero-order correlations between Plan scores
and selected independent variables that met the criteria for
model selection are shown in Table 4.19 (see Roberts &
Noble, 2004 for further information). Mathematics course
work taken (Algebra 2, Geometry) and planned (e.g.,
Trigonometry, Calculus) had the highest correlations with all
Plan scores. English and social studies course work taken or
planned had low correlations with Plan English and Reading
scores; this was typically due to limited variability in the
course work variables (e.g., virtually all students take English
9 and 10).

Summary. Results of this study showed that students
who take or plan to take rigorous mathematics and science
courses (e.g., Algebra 2, Geometry, Trigonometry, and
Chemistry), on average, achieve higher Plan Mathematics,
Science, and Composite scores than students who do not
take these courses, regardless of prior achievement, per-
ceived educational needs, educational plans, educational
background, and personal characteristics of the student.
Given the benchmarks set for this study, few relationships
were detected between Plan English and Reading scores
and courses taken or planned in English and social studies.
It should not be concluded, however, that these types of
courses are not important to Plan performance. Exclusion of
English and social studies course work occurred largely
because of insufficient variability and problems of highly
redundant relationships with other independent variables.



Table 4.19

Percentages and Zero-Order Correlation Coefficients for Blocks of
Independent Variables That Met the Criteria of Selection

Correlations with ACT Plan Score

Independent variable % English |Mathematics| Reading Science | Composite
Courses taken

Algebra 1 (not pre) 95 0.18 0.18 0.16 0.16 0.20
Algebra 2 42 0.34 0.44 0.30 0.34 0.41
Geometry 72 0.38 0.43 0.33 0.35 0.43
Trigonometry 6 0.20 0.28 0.19 0.22 0.25
Other math beyond Algebra 3 0.07 0.10 0.06 0.08 0.09
General Science 82 —-0.06 -0.10 -0.07 -0.07 —-0.08
Biology 89 0.10 0.09 0.08 0.08 0.10
Chemistry 22 0.22 0.29 0.22 0.23 0.27
Art 58 0.10 0.10 0.09 0.08 0.11
German 43 0.12 0.06 0.09 0.07 0.10
Courses taken or planned

English 11 98 0.10 0.10 0.09 0.09 0.11
English 12 96 0.11 0.10 0.10 0.09 0.12
Algebra 2 94 0.17 0.17 0.15 0.15 0.18
Geometry 95 0.18 0.18 0.16 0.16 0.20
Trigonometry 66 0.26 0.30 0.23 0.26 0.30
Calculus (not pre) 51 0.25 0.34 0.23 0.27 0.31
Other math beyond Algebra 57 0.19 0.25 0.18 0.20 0.23
General Science 87 -0.10 -0.14 -0.10 -0.10 -0.12
Chemistry 91 0.16 0.16 0.14 0.14 0.17
Physics 73 0.15 0.19 0.14 0.17 0.19
Psychology 45 0.12 0.06 0.12 0.07 0.11
French 57 -0.09 -0.09 -0.08 -0.09 -0.10
Educational need

Expressing ideas in writing 46 0.14 0.02 0.13 0.06 0.10
Increasing reading speed 48 0.23 0.07 0.25 0.15 0.21
Increasing reading understanding 45 0.23 0.15 0.27 0.21 0.25
Developing math skills 36 0.15 0.37 0.10 0.22 0.24
Developing study skills 28 0.14 0.15 0.12 0.14 0.16
Developing test-taking skills 35 0.26 0.28 0.24 0.27 0.30
Investigating my options

after high school 27 -0.11 -0.11 -0.10 -0.10 -0.12
College-bound/non-college-bound 94 0.22 0.19 0.19 0.18 0.22
Parents’ level of education? 0.28 0.30 0.27 0.26 0.32
Student characteristics

Gender 55 0.15 —-0.08 0.10 -0.03 0.05
Black vs. white comparison 8 -0.23 -0.25 -0.21 -0.23 -0.26
Hispanic vs. white comparison 5 -0.13 -0.09 -0.10 -0.10 -0.12
Asian vs. white comparison 2 0.05 0.10 0.05 0.06 0.07
Other vs. white comparison 6 -0.08 —0.08 -0.07 -0.07 -0.08

Note. N = 42,193 students with no missing data on all variables.

aFrom Explore; Mean = 3.79 and standard deviation = 1.43 for parents’ level of education.
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Median, minimum, and maximum regression statistics for
each of the five Plan models are displayed in Tables 4.20
and 4.21. A separate table was constructed for Plan English
and Reading, since no course work variables met the crite-

ria for selection for these tests. The typical number of stu-
dents for each model was 61, and ranged from 25 to 320
across schools. The multiple R medians ranged from .73 for
Plan Science to .87 for Plan Composite.

Table 4.20
Distributions, Across Schools, of Regression Statistics for Modeling
ACT Plan Mathematics, Science, and Composite Scores

ACT Plan Mathematics ACT Plan Science ACT Plan Composite

Test/Subtest Median Minimum Maximum| Median Minimum Maximum| Median Minimum Maximum
R .83 .63 .95 .73 .31 .90 .87 .58 .97
SEE 2.37 1.20 4.60 2.20 1.24 3.55 1.78 0.97 2.56
Intercept 4.66 —-7.40 15.66 6.82 -1.91 18.36 1.83 —6.78 14.32
Regression Coefficients

Explore

Mathematics/Composite| 0.64 -0.06 1.38 0.68 0.11 1.14 0.92 0.23 1.35
Taken

Algebra 2 1.53 —6.93 9.33 — — — — — —

Geometry 1.37 -8.52 7.85 0.52 -5.18 4.75 0.60 -3.05 3.55
Taken or Planned

Trigonometry 0.35 -3.19 4.80 0.33 -3.44 3.48 0.31 -3.41 3.57

Chemistry 0.10 -7.52 8.57 — — — — — —
Needs help developing

test-taking skills 0.64 —2.46 3.35 — — — — — —
Educational plans 0.36 -7.09 8.73 — — — 0.44 -5.53 5.73
Parents’ education 0.10 —-1.01 1.33 0.07 -0.58 1.31 0.10 —-0.51 0.74
Gender —-0.53 -5.63 4.48 —-0.43 -3.30 1.93 —0.08 -1.81 2.85
Majority/Minority 0.53 -12.70 6.60 0.22 -6.98 5.02 0.33 -5.11 3.78
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Regression coefficients for the course work variables
reflect statistically adjusted mean test score differences
between students who took the course (coded as one) and
those who did not take the course (coded as zero). For
example, as shown in Table 4.20, positive high school
median regression coefficients for the Plan Mathematics test
were associated with taking Algebra 2, given all other vari-
ables in the model. Adjusted mean Plan Mathematics scores
of students taking Algebra 2 were typically 1.53 scale score
units higher than those of students who did not take Algebra
2. In addition, adjusted mean Plan Mathematics scores of
students taking Geometry were, on average, 1.37 scale

score units higher than those of students not taking
Geometry. Smaller adjusted mean differences were associ-
ated with taking or planning to take Trigonometry (.35) or
Chemistry (.10). Positive regression coefficients on the Plan
Science Test were, on average, associated with taking
Geometry (0.52) or taking or planning to take Trigonometry
(0.33). Results also indicated, as shown in Tables 4.20 and
4.21, that positive regression coefficients were, on average,
associated with planning to attend college for Plan English
(0.68), Mathematics (0.36), Reading (0.60), and Composite
(0.44) scores.

Table 4.21
Distributions, Across Schools, of Regression Statistics
for Modeling ACT Plan English and Reading Scores

ACT Plan English ACT Plan Reading
Statistic Median Minimum  Maximum Median Minimum  Maximum
R .81 .45 .93 .76 .37 .93
SEE 2.67 1.73 3.91 3.06 1.03 4.35
Intercept -1.89 -14.59 13.34 —-0.55 -14.33 15.32
Regression coefficients
Explore Composite 1.1 0.36 1.69 1.00 0.15 1.97
Increasing reading speed — — — 0.72 -3.94 4.66
Increasing reading understanding — — — 0.70 -2.55 6.23
Educational plans 0.68 -5.73 7.00 0.60 -6.82 6.83
Parents’ education 0.16 -1.93 1.23 0.13 -0.94 1.55
Gender 0.85 -2.40 3.97 0.36 -3.10 4.44
Majority/Minority 0.46 -5.53 6.61 0.23 -7.94 9.19
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The regression coefficients for gender in Tables 4.20 and
4.21 indicated that for the typical high school, Plan adjusted
means for females were higher than those for males for Plan
English and Reading (median regression coefficients = 0.85
and 0.36), whereas adjusted means for females were typi-
cally lower than those for males for Plan Mathematics and
Science (median regression coefficients = —0.53 and —0.43).
After statistically controlling for prior achievement and the
other independent variables, gender differences decreased,
on average, by 53% (English), 12% (Mathematics), 70%
(Reading), and 80% (Composite). Mathematics continued to
show higher average Plan scores for males. To a much
lesser degree, English and Reading continued to show
higher average scores for females. Although Composite
median adjusted means for males were slightly higher than
those for females (median regression coefficient = —0.08),
the gender difference in unadjusted means was substantially
reduced (92%) by statistically controlling for prior achieve-
ment and the other independent variables.

For Science, statistically controlling for prior achievement
and the other independent variables resulted in an increase
in gender differences. Regressing Explore Composite on
gender alone showed that within most schools, females
scored half a point higher than males (0.56) at Grade 8.
Regressing Plan Science on gender after controlling for
Explore Composite scores only resulted in an average
adjusted mean difference of —0.45 across schools, which is
only slightly higher than the result shown in Table 4.19. Within
most schools, females score higher than males at Grade 8
on Explore Composite, but by Grade 10 males have caught
up and score slightly higher than females on Plan Science.
Other research into relationships between gender and
achievement provides evidence that males tend to outper-
form females in mathematics and science over time on the
lowa Test of Basic Skills from Grades 3 through 8 and on the
lowa Test of Educational Development from Grades 9
through 12 (Becker & Forsyth, 1990; Martin & Hoover, 1987).
It is possible females begin to lose interest in science by
Grade 10 and focus their attention on other subject areas.

After statistically controlling for prior achievement and the
other independent variables in this study, Plan scores con-
tinued to show higher averages for the majority group. Mean
differences were reduced by 81% (English), 77%
(Mathematics), 90% (Reading), 87% (Science), and 86%
(Composite) by statistically controlling for these variables.

High School Course Work Associated With
Longitudinal Educational Achievement, as Measured by
ACT Plan and ACT Scores. ACT research has shown that
taking rigorous, college-preparatory mathematics courses is
associated with higher ACT Mathematics and Composite
scores. (e.g., ACT, 2005a; Noble, Davenport, & Sawyer,
2001; Noble, Roberts, & Sawyer, 2006). Schiel, Pommerich,
and Noble (1996) statistically controlled for prior achieve-
ment using Plan scores and found substantive increases in
average ACT Mathematics and Science scores associated
with taking upper-level mathematics and science courses. In
a recent study (Noble & Schnelker, 2007; ACT, 2005b)
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researchers examined the effects of taking specific high
school course sequences on students’ ACT performance in
English, Mathematics, and Science based on data for stu-
dents who had taken both Plan and the ACT.

Data and Method. Data for 403,381 students represent-
ing 10,792 high schools were analyzed. The Plan/ACT
cohort file for the 2003 graduating class contained matched
records of students who completed Plan during their sopho-
more year (2000-2001) and the ACT during their junior or
senior year, prior to graduating in 2003. If students took the
ACT more than once, only the most recent ACT record was
used. Each record included Plan and ACT scores (in English,
Mathematics, and Science), race/ethnicity, grade level at the
time of taking the ACT, self-reported course work information
from the CGIS, and high school attended. Dummy variables
were used to represent specific course sequences; the
course sequences were based on previous research (ACT,
2004; Noble et al., 1999) and were constructed such that the
incremental benefit of specific courses could be determined.

Hierarchical regression modeling was used to examine
the effects of taking specific high school course sequences
on students’ ACT scores. Hierarchical regression models
account for variability in regression coefficients across
schools in order to draw correct conclusions about predictor-
outcome relationships. In these analyses, student-level
regression coefficients were allowed to vary across high
schools.

All effects were examined in the context of the high
schools students attended, and prior achievement (i.e., Plan
scores) and students’ grade level at the time of ACT testing
were statistically controlled in the models. For a more
detailed discussion concerning the data and methods used,
including a more in-depth discussion of hierarchical regres-
sion, see Noble and Schnelker (2007).

Results. The results of the hierarchical linear regression
models are shown in Table 4.22. The table includes the
unstandardized regression coefficients for each variable in
each model; all regression coefficients were statistically sig-
nificant (p < .01) unless otherwise noted. Overall, about 0.60
of the variance in students’ ACT English scores, between
0.50 to 0.60 of the variance in students’ ACT Mathematics
scores, and between 0.30 to 0.50 of the variance in students’
ACT Science scores were explained by the models. High
school attended explained 0.16 to 0.25 of the variance
across ACT scores (intraclass correlations; see Noble &
Schnelker, 2007).

For all models, Plan scores were positively related to ACT
scores. A 1-point increase in Plan English score corre-
sponded to about a 1-point increase in ACT English score,
and a 1-point increase in Plan Mathematics or Science score
corresponded to about a 0.8-point increase in ACT
Mathematics or Science score, respectively. Moreover, high
school seniors, on average, scored about 0.3 points higher
on ACT English, about 0.5 to 0.7 points lower on ACT
Mathematics, and about 0.1 to 0.5 points lower on ACT
Science than did juniors.



Taking one or more foreign languages, over and above
English 9-11, increased students’ ACT English score, on
average, by 1.1 score points, compared to taking only
English 9-11. Taking Algebra 1, Algebra 2, and Geometry
was associated with an average ACT Mathematics score
increase of about 1.1 score points, compared with taking
fewer than these three courses. Taking either Trigonometry
or Other Advanced Mathematics, over and above these three
courses, resulted in an average increase in ACT
Mathematics score of 1.0 to 1.5 score points. Taking Other
Advanced Mathematics and Trigonometry, or Trigonometry
and Calculus, increased ACT Mathematics scores, on aver-
age, by more than 2.0 score points. The greatest average
score increase associated with mathematics course work
resulted from taking Other Advanced Mathematics,
Trigonometry, and Calculus, in addition to Algebra 1,
Geometry, and Algebra 2 (3.2 score points).

Compared with taking General Science only, taking
General Science and Biology, or Biology alone, resulted in
an average ACT Science score increase of about 0.5 points.
Taking Biology and Chemistry, or Biology, Chemistry, and
Physics, was associated with an average ACT Science score
increase of 1.3 and 2.4 score points, respectively, compared
to taking Biology only.

Summary. These results indicate that, in a typical high
school, students who take upper-level mathematics or sci-
ence courses (e.g., Trigonometry, Calculus, Chemistry, or
Physics) can expect, on average, to earn meaningfully
higher ACT Mathematics and Science scores than students
who do not take these courses. The benefits of course work
taken in high school for increasing ACT performance depend
on the high school students attend, regardless of prior
achievement and grade level at testing. The relationships
between course work taken and ACT performance are also
influenced by the characteristics of schools. For a detailed
description of these results, see Noble and Schnelker
(2007).

Table 4.22
Hierarchical Linear Regression Coefficients for Modeling ACT Scores

Regression coefficient

ACT Plan Grade Course Level1

Model Course work comparison Intercept score level work R?
ACT English score

1 English 9—11 & 1 or more foreign languages vs. English 9—11 1.33 0.99 0.32 1.12 0.60
ACT Mathematics score

1 Algebra 1, Algebra 2, and Geometry vs. fewer than these courses 5.03 0.75 -0.45 1.07 0.52

Algebra 1, Algebra 2, and Geometry vs.

2 Algebra 1, Algebra 2, Geometry & Other Advanced Math

Algebra 1, Algebra 2, Geometry & Trig

o 00~ W

Trig & Calculus
ACT Science score
1 Biology vs. General Science
Biology vs.
2 Biology & Chemistry
3 Biology, Chemistry & Physics

Algebra 1, Algebra 2, Geometry, Trig & Calculus only
Algebra 1, Algebra 2, Geometry, Other Advanced Math,

5.65 0.79 -0.66 1.01 0.52
5.63 0.79 -0.70 1.52 0.59

Algebra 1, Algebra 2, Geometry, Trig & Other Advanced Math 5.91 0.78 -0.72 2.02 0.60

5.84 0.78 -0.62 2.91 0.60
5.90 0.77 -0.62 3.16 0.63

4.70 0.78 -0.07* 0.46 0.28

4.26 0.83 -0.43 1.29 0.37
4.23 0.84 -0.48 2.41 0.47

*p > .01




High School Course Work Associated With ACT
College Readiness Benchmarks. Noble and Schnelker
(2007; ACT, 2005b) also examined the contribution of spe-
cific high school course sequences to college readiness in
English Composition, College Algebra, and Biology.

Data and Method. Students’ readiness for college course
work in a subject area was defined by whether the relevant
ACT Benchmark (see pp. 18—19 for a description of the Plan
Benchmarks) had been met or not. Hierarchical logistic
regression was used to model the probability of a student
meeting or exceeding the English Composition, Algebra, or
Biology College Readiness Benchmark as a function of
courses taken in high school, while statistically controlling for
the relevant Plan score (as a measure of students’ prior
achievement) and student grade level at the time of taking
the ACT (junior or senior). High school attended was also
accounted for in the models by allowing the student-level
regression coefficients to vary across high schools.

Results. In this study, 74% of the students met the ACT
English Benchmark, 44% met the ACT Mathematics
Benchmark, and 30% met the ACT Science Benchmark.
Table 4.23 gives the unstandardized logistic regression coef-
ficients for each variable from each model; all regression
coefficients were statistically significant (p < .01) unless oth-
erwise noted. The odds ratios for the course work compar-
isons are also reported in Table 4.23. Compared to taking
only English 9-11, the odds of meeting the ACT English
Benchmark for students also taking one or more foreign lan-
guages was 2 times greater. Moreover, taking at least one
foreign language was typically associated with a 9%
increase in students’ chances of meeting the Benchmark,
compared to taking only English 9-11.
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Figure 4.6 illustrates students’ chances of meeting the
College Algebra Benchmark associated with taking various
mathematics course sequences. Taking Algebra 1,
Geometry, and Algebra 2 was typically associated with a
22% chance of meeting the Benchmark (an increase of 12%
over that for students taking less than Algebra 1, Geometry,
and Algebra 2). Taking upper-level mathematics courses
beyond Algebra 2 was associated with substantial increases
in students’ chances of meeting the College Algebra
Benchmark, compared to taking less than Algebra 1,
Geometry, and Algebra 2. Chances ranged from 34% (other
advanced mathematics) to 58% (Other Advanced
Mathematics, Trigonometry, and Calculus), compared to
10% for those taking less than Algebra 1, Geometry, and
Algebra 2.

Compared to students taking Biology only, the odds of
meeting the ACT Science Benchmark were 2 times greater
for students taking Biology and Chemistry and were nearly 4
times greater for students taking Biology, Chemistry, and
Physics. Taking Biology and Chemistry was typically associ-
ated with a 19% chance of meeting the College Biology
Benchmark, compared to a 10% chance for students taking
Biology only. Students taking Biology, Chemistry, and
Physics typically had a 29% chance of meeting the
Benchmark.

Summary. The findings from this study indicate that some
courses and course sequences better prepare students for
postsecondary-level work than others. Each incremental col-
lege preparatory course taken, particularly in mathematics
and science (e.g., Trigonometry beyond Algebra 2, Physics
beyond Chemistry), added to readiness more than did the
number of courses in a discipline alone. A more detailed
description of these results is provided in the full ACT
Research Report (Noble & Schnelker, 2007).



Table 4.23

Hierarchical Logistic Regression Coefficients for Modeling the Probability of
Students’ Meeting or Exceeding ACT College Readiness Benchmarks

Regression coefficient

ACT Plan Grade Course Odds
Model Course work comparison Intercept score level work ratio
College English Benchmark
1 English 9-11 & 1 or more foreign languages vs. English 9—11 -8.04 0.49 0.02* 0.68 1.97
College Algebra Benchmark
1 Algebra 1, Algebra 2, and Geometry vs. less than these courses -10.29 0.47 -0.37 0.91 2.48
Algebra 1, Algebra 2, and Geometry vs.
2 Algebra 1, Algebra 2, Geometry, & Other Advanced Math only -9.18 0.46 -0.40 0.63 1.88
3 Algebra 1, Algebra 2, Geometry, & Trig only -8.91 0.44 -0.43 0.90 2.46
4 Algebra 1, Algebra 2, Geometry, Trig & Other Advanced Math only  -8.86 0.44 -0.42 1.15 3.16
5 Algebra 1, Algebra 2, Geometry, Trig, & Calculus only -9.01 0.45 -0.40 1.66 5.26
6 Algebra 1, Algebra 2, Geometry, Other Advanced Math, -8.96 0.44 -0.40 1.76 5.81

Trig, & Calculus

College Biology Benchmark
Biology vs.
1 Biology & Chemistry -10.97 0.48 -0.29 0.71 2.03
2 Biology, Chemistry, & Physics -10.24 0.44 —-0.30 1.31 3.71
*p > .01

70%

60%

50%

Typical Chance

40%

30%

20%

10% I
0% .

Less than Alg 1, Alg 1, Alg 1,
Alg 1, Geom, & Geom, Geom,
Geom, & Alg 2 Alg 2, & Alg 2, &
Alg 2 Other Trig
Adv Math

Alg 1,
Geom,
Alg 2,
Other Adv
Math, &
Trig

Mathematics Course Sequence

Alg 1, Alg 1,
Geom, Geom,
Alg 2, Alg 2, Other

Trig, & Adv Math,
Calc Trig, &
Calc

Figure 4.6. Typical chances of meeting the College Readiness Benchmark
for College Algebra by specific mathematics course work.
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Growth From Grade 8 to Grade 12. Explore, Plan, and
the ACT can be used to measure growth in educational
achievement across Grades 8, 10, and 12. Roberts and
Bassiri (2005) investigated the relationship between the ini-
tial academic achievement status of students on Explore at
Grade 8, and their rate of change in academic achievement
at Grade 10 on Plan and Grades 11/12 on the ACT. The lon-
gitudinal achievement data for this study consisted of 34,500
students from 621 high schools who had taken Explore
(1998-1999), Plan (1999-2000), and the ACT (2001-2002).
Linear growth over time for students within schools was
measured using Explore, Plan, and ACT Composite scores.
A multilevel growth model was used to test the extent of the
relationship between the initial achievement of students
(measured by Explore) and their rate of educational growth
(measured by Plan and the ACT, respectively). The multilevel
growth model for the study was specified, where the time of
measure was nested within students and students were
nested within high schools to account for variation at both
levels.

The unconditional model showed an expected between-
school grand mean equal to 16.35 for the Explore Composite
and achievement rate of growth equal to 1.16 points per year.
A strong correlation (r = .90) was found between where stu-
dents start on Explore and their rate of academic achieve-
ment growth through high school, as measured by Plan and
the ACT. Within-school rates of change regressed on stu-
dents’ Explore scores explained 79% of the variation in stu-
dent-level growth trajectories. These results showed that, on
average, students’ initial level of academic achievement is an
important predictor of change in academic growth for stu-
dents within schools. Although variation between schools
was observed (Figure 4.7), a student might be expected to
increase his or her rate of change in academic growth by
0.19 scale score points, on average, for each point increase
on the Explore Composite.

Within-School EPAS Test Means

L L

School A —e—

E(Yij) —a—
School B —&—

11 12

Grade

Figure 4.7. Growth trajectories calculated at Grades 8 through 12 for expected within-school
average E(Yij), high school A, and high school B.
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The Roberts and Bassiri study was extended by Bassiri
and Roberts (2005) using the same sample and employing
the same growth model statistical methods to examine the
relationship between high school core courses (four years of
English and three years each of mathematics, science, and
social studies) taken and student growth over time measured
with Explore, Plan, and the ACT subject tests in English,
Mathematics, Reading, and Science. Statistically significant
initial status and rate of change variances showed that stu-
dents attending different schools do not start at the same
level on Explore or change at the same rate of academic
achievement over time. Yet, on average, students within a
school who take Explore can be expected to move to higher
Mathematics, English, Reading, and Science scores over
time as assessed by Plan and the ACT. After controlling for
school-level characteristics (i.e., metropolitan area, propor-
tion of ACT-tested students in a school, degree of integration
of race/ethnicity in a school, and initial achievement status of
the school), and student-level variables (i.e., gender and
race/ethnicity), Explore-tested students who took the high
school core curriculum showed statistically significantly
faster rates of change to higher achievement scores on
English, Mathematics, Reading, and Science, compared to
Explore-tested students who did not take core (regression
coefficients for each of the four tests equal 1.56, 1.37, 1.32,
and 0.96, respectively). Based on these results, regardless
of where students start on Explore, the rate of change in
achievement is fastest for students who have taken the high
school core curriculum.
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Using ACT and ACT Plan Scores for Program Evaluation

ACT scores may be used in concert with Plan scores for
program evaluation. Plan includes academic tests in the
same subject areas as the ACT—English, Mathematics,
Reading, and Science. Content specifications for the Plan
tests were developed using procedures comparable to those
used for the ACT (ACT, Plan Technical Manual, 1999).
However, results based on both Plan and ACT scores should
not be used as sole indicators in program evaluation. They
should be considered with other indicators of program effec-
tiveness.

The Plan and ACT tests were designed to be similar in
their content and in their focus on higher-order thinking skills.
Their scores are reported on a common scale. The Plan and
ACT tests, then, are conceptually and psychometrically
linked. As shown earlier in this chapter, ACT and Plan scores
are highly correlated with each other and with high school
course work and grades. They are therefore appropriate for
measuring student academic achievement over time.

Student progress within a school can be examined using
the percentage of students meeting College Readiness
Benchmark Scores on Plan and the ACT (see chapter 3 for
a discussion of the Plan College Readiness Benchmarks).
The Plan College Readiness Benchmark Scores are based
on the ACT College Readiness Benchmark Scores. They
reflect students’ expected growth from Plan to the ACT and
assume sustained academic effort throughout high school.
The Plan Benchmarks are 15 in English, 19 in Mathematics,
17 in Reading, and 21 in Science. ACT’s Plan/ACT Linkage
Reports provide this information for students who have taken
both Plan and the ACT.



Chapter 5
The ACT Plan Interest Inventory and Other
Program Components

Interest Inventory

Overview

The Unisex Edition of the ACT Interest Inventory
(UNIACT) helps students explore personally relevant career
(occupational and educational) options. Using their UNIACT
results, students can explore occupations and academic
courses in line with their preferences for common, everyday
activities involving data, ideas, people, and things. UNIACT
provides scores on six scales paralleling Holland’s (1997) six
types of interests and occupations (see also Holland,
Whitney, Cole, & Richards, 1969). Scale names (and corre-
sponding Holland types) are Science & Technology
(Investigative), Arts (Artistic), Social Service (Social),
Administration & Sales (Enterprising), Business Operations
(Conventional), and Technical (Realistic). Each scale con-
sists of work-relevant activities (e.g., fix a toy, help settle an
argument between friends, sketch and draw pictures) that
are familiar to students, either through participation or obser-
vation. The activities have been carefully chosen to assess
basic interests while minimizing the effects of sex-role con-
notations. Since males and females obtain similar distribu-
tions of scores on the UNIACT scales, combined-sex norms
are used to obtain sex-balanced scores.

Score Reporting Procedures

The Plan student score report suggests 2—3 regions on
the World-of-Work Map (Figure 5.1), the primary procedure
used to link UNIACT scores to career options (Prediger &
Swaney, 1995). Holland’s hexagonal model of interests and
occupations (Holland, 1997; Holland et al., 1969), and the
underlying Data/ldeas and Things/People work task dimen-
sions (Prediger, 1982), form the core of the map. Holland
types, and corresponding ACT career clusters, appear on
the periphery. The map is populated by 26 career areas
(groups of occupations). Each career area consists of many
occupations sharing similar work tasks.

The student guidebook Using Your ACT Plan Results
describes how World-of-Work Map regions are used as a
basis for career exploration. Students are encouraged to
explore occupations in career areas suggested by their UNI-
ACT results and their self-reported career plans. Students
are encouraged to visit www.act.org/planstudent/ to gather
occupational information, such as salary, growth, and entry
requirements.
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World-of-Work Map

The World-of-Work Map (WWM) is an empirically based
occupational exploration tool. Career area content and loca-
tions on the Map were determined from three databases:
(a) expert ratings (Rounds, Smith, Hubert, Lewis, & Rivkin,
1998) on Holland’s (1997) six work environments for occu-
pations in the U.S. Department of Labor's (DOLs) O*NET
Occupational Information Network (Peterson, Mumford,
Borman, Jeanneret, & Fleishman, 1999); (b) job analysis
(JA) data for 1,573 recency-screened occupations in the
Dictionary of Occupational Titles database update
(Dictionary of Occupational Titles, 1999); and (c) Holland-
type mean interest scores (four interest inventories, six sam-
ples) for persons pursuing 640 occupations. These
databases provided three diverse perspectives for the WWM
update: (a) general nature of work (expert ratings); (b)
detailed nature of work (JA data); and (c) interests of work-
ers (mean interest scores).

The three databases were used to obtain Data/ldeas and
Things/People scores for O*NET occupations. For many of
these occupations, scores for all three databases were avail-
able. For the Data/ldeas scores, correlations for database
pairs were as follows: rating-JA (.78), rating-interest (.78),
and JA-interest (.75). For the Things/People scores, the cor-
relations were .81, .77, and .74, respectively. These correla-
tions, which are unusually high for scores based on diverse
assessment procedures, provide good support for the work
task dimensions underlying the WWM and Holland’s (1997)
hexagon. As expected, correlations between the Data/ldeas
and Things/People scores ranged near zero.

The work task dimension scores were used to plot the
O*NET occupations in each of the previous Map’s career
areas. The assignments of occupations to career areas were
then revised in order to increase career area homogeneity
with respect to basic work tasks. In addition, some career
areas were combined and new career areas were created.
After a second set of plots was obtained, occupational
assignments were again revised. This process continued
until career area homogeneity stabilized. Purpose of work
and work setting were also considered (Prediger & Swaney,
2004).

The 3rd Edition WWM has 26 career areas. Of the 26
career areas, 21 have content similar to career areas on the
previous edition of the WWM. The 26 career areas are listed
at www.act.org/planstudent/, where students can learn
more about occupations in each area. The occupational
information on this site is updated every two years.



Norms

Data for Grade 10 UNIACT norms were obtained from
Plan program files. The target population consisted of stu-
dents enrolled in Grade 10 in the United States. Although the
Plan program tests a sizable percentage of U.S. high school
students, some sample bias is inevitable. To improve the
national representativeness of the sample, individual records
were weighted to more closely match the characteristics of
the target population with respect to gender, ethnicity, school
enrollment, school affiliation (public/private), and region of
the country.

Sampling. Development of the norming sample began
with schools that participated in Plan testing during the
2003-2004 academic year. Based on Market Data Retrieval
(MDR; 2003) data, we retained schools in the US with pub-
lic, private, Catholic, or Bureau of Indian Affairs affiliation. In
addition, we retained schools that contained a 10th grade
and had at least 10 Plan-tested students during the
2003-2004 academic year. Within retained schools, we
retained students who reported a valid career choice and
had a complete set of valid interest inventory responses. Our
sample consisted of 407,325 students from 4,030 schools. In

Table 5.1
Selected Characteristics of Grade 10 UNIACT Norm Group Students and Schools

Weighted sample

Characteristic proportion U.S. proportion® U.S. category
Gender
Female 48 .48 Female
Male 52 .52 Male
Racial/Ethnic
African American/Black 13 .13 African American/Black
American Indian, Alaska Native .01 .01 American Indian/Alaska Native
Asian American, Pacific Islander .03 .03 Asian/Native Hawaiian/Other
Pacific Islander
Caucasian American/White .57 .60 White
HispanicP 12 A3 Hispanic/Latino Ethnicity
Other, Prefer Not to Respond, Blank 12 c —
Multiracial .02 .03 Two or more races
Estimated Enroliment
<170 24 .25
170-336 .25 .25
337-505 .25 .25
>505 .26 .25
School Affiliation
Public .92 .92 Public
Private .08 .08 Private
Geographic Region
East 41 42 East
Midwest .21 .22 Midwest
Southwest 13 A2 Southwest
West .25 .24 West

au.S. proportion for gender and ethnicity estimated from the 2000 Census (2001) age 15-19 group. U.S.
proportions for enrollment and region obtained from the Market Data Retrieval Educational Database (2003).
b Combination of two racial/ethnic categories: “Mexican American/Chicano” and “Puerto Rican, Cuban, Other

Hispanic Origin.”
CU.S. proportion not available.
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general, schools use Plan to test all Grade 10 students. The
median proportion of students tested was .78 for the group
of 4,030 schools.

Weighting. As noted above, the sample was weighted
to make it more representative of the population of
10th graders in the U.S. The proportion of 10th graders in the
U.S. in each gender/ethnicity category was approximated
using population counts for the 15-19 age group from the
2000 Census (United States Census Bureau, 2001). The
proportion of U.S. 10th graders in each enrollment
size/affiliation/region category was calculated using MDR
(2003) data. Each student was assigned a weight as
WGT = (N1/n1) ¢ (N2/n2) where:

N1 = the number of students, in the population, from the

gender/ethnicity category to which the student belongs,

n1 = the number of students, in the sample, from the gen-
der/ethnicity category to which the category belongs,

N2 = the number of students, in the population, from the

enrollment size/affiliation/region category to which the

student belongs, and

n2 = the number of students, in the sample, from the

enroliment size/affiliation/region category to which the

student belongs.

Precision. By obtaining data from Plan program files, we
were able to make the norming sample quite large so as to
allow a precise estimate of percentile ranks. For a simple
random sample of 16,587 student scores, there would be a
99% chance that the 50th percentile of the scores in the
sample was within one percentile rank of the 50th percentile
of the scores in the target population. Although our sample
was not a simple random sample, the norming sample con-
sisted of more than 400,000 students, permitting precise
estimation of percentiles.
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Representativeness. One way to determine the type and
extent of sample bias is to compare demographic character-
istics of the norming sample with national statistics for vari-
ous educational and demographic variables. The sample
weights described previously were used to obtain the
weighted sample proportions in Table 5.1. This table com-
pares demographic characteristics of the norming sample to
national statistics, permitting a general examination of the
representativeness of the norming sample. As can be seen,
the norming sample appears to be reasonably representative
of the national population. For example, the weighted sample
is very similar to the national population with respect to
geographic region—within 1 percentage point in each
region.

Psychometric Support for UNIACT

The ACT Interest Inventory Technical Manual (ACT
2009b) describes UNIACT’s rationale, interpretive aids,
development, norms, reliability, and validity. To provide
readers with an overview of the information available, the
table of contents of this manual is listed in Figure 5.2. Internal
consistency reliability coefficients for the six 12-item scales,
based on a nationally representative Grade 10 sample,
ranged from .84 to .91 (median = .86). ACT invites readers to
examine the full scope of information available on UNIACT,
available at www.act.org/research-policy/research-reports.



social Service

World-of-Work Map

(Third Edition — COUNSELOR Version)

F. Financial

Transactions
[ ]

C. Manage- o

[ ]
E. Communi-
cations &
D. Regulation Records
&

o G. Distribution and
Dispatching

& Sales

e A. Employment- Protection

Related Services

6

Z. Personal @
Services

H. Transport Operation
I. Ag/Forestry e
& Related o & Related

e J. Computer/Info Specialties

K. Construction & e @\ \echanical
Maintenance S & Electrical

®| Crafts& %  Specialties
Related

M. Manﬂfacturing 7
& Processing

w

o )
leajuyoa)

Y. Community Services
[ ]

X. Education
[ ]

[ ]
W. Health Care

12

A
V. Applied Arts Q. #/Iecti]i_cal 0. Engineering e
® (Written & e‘f . & Technologies
Spoken) nologies

P. Natural Science
& Technologies
[ )

U. Creative &
® Performing Arts

11

+1. Applied Arts
y  (Visual)
[ ]

R.
s S-.'"I"' Medical
g ocia Diagnosis
Clencé g Treatment

About the Map

e The World-of-Work Map arranges 26 career areas (groups of similar jobs) into 12 regions. Together, the career areas cover all
U.S. jobs. Most jobs in a career area are located near the point shown. However, some may be in adjacent Map regions.
® A career area’s location is based on its primary work tasks. The four primary work tasks are working with—
DATA: Facts, numbers, files, accounts, business procedures.
IDEAS: Insights, theories, new ways of saying or doing something—for example, with words, equations, or music.
PEOPLE: People you help, serve, inform, care for, or sell things to.
THINGS: Machines, tools, living things, and materials such as food, wood, or metal.
o Six general types of work (“career clusters”) and related Holland types (RIASEC) are shown around the edge of the Map.
The overlapping career cluster arrows indicate overlap in the occupational content of adjacent career clusters.

 Because of their People rather than Things orientation, the following two career areas in the Science & Technology Cluster are
located toward the left side of the Map (Region 10): Medical Diagnosis & Treatment and Social Science.

© 2000 by ACT, Inc. All rights reserved.

Figure 5.1. World-of-Work Map.
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Student Information, Needs Assessment, and High
School Course Information Sections

Student Information and Needs Assessment Sections

The Student Information section of the answer folder col-
lects information about educational plans and religious pref-
erence for each student who takes Plan. This section collects
information useful in discussing future plans with the stu-
dent: high school course work and future educational and
career plans. It is helpful for counselors to consider each stu-
dent’s responses to these items and the High School Course
Information section as a unit; for instance, a student who
plans an engineering career but expects to take only a year
of high school mathematics would likely benefit from a dis-
cussion of the skills needed to enter training as an engineer.

The Needs Assessment section of the answer folder pro-
vides a place in which the student can indicate a need for
assistance in ten selected academic areas and enabling
skills. Students are asked to indicate whether they need a lot
of help, some help, or little or no help in the following areas:

o Expressing my ideas in writing

¢ Developing my public speaking skills

¢ Increasing my reading speed

¢ Increasing my understanding of what | read
e Developing my math skills

e Developing my study skills and study habits
¢ Developing my test-taking skills

¢ Understanding and using computers

e Choosing a college or technical school to attend after
high school

¢ Selecting a career/job that is right for me

62

High School Course Information Section

The High School Course Information section of the
answer folder collects information about the courses stu-
dents have taken and plan to take before completing high
school. Descriptors of courses that constitute the typical high
school core curriculum are included to help students relate
each of the 48 courses listed to courses offered in their own
schools.

This kind of information is useful to school counselors,
faculty, and administrators. If students are not taking or plan-
ning to take the specific courses appropriate to their career
area of interest, counselors can guide them into courses that
will best prepare them for further training or allow them to get
relevant experience in a particular occupational area. For
teachers, curriculum coordinators, and administrators, the
course information can be used in conjunction with Plan
scores and ACT scores to study the relationship between the
curriculum and student performance.



Chapter 6
Reporting and Research Services

Student Report

Plan Student Reports provide valuable information to help
students begin to consider their future plans at an early age.
Plan school reports provide information that principals,
teachers, counselors, and district superintendents can use to
monitor and evaluate the academic achievement of their stu-
dents.

Two copies of the Plan Student Report (Figures 6.1 and
6.2) are provided to the school. One is intended for the stu-
dent, the other for the school file or for use with parents.

The front of the Student Report includes the following
information:

a.Test Scores for the four academic tests (English,
Mathematics, Reading, and Science), the Composite
score, and subscores for the English and Mathematics
Tests. The Composite score is the arithmetic average of
the 4 test scores.

b. Cumulative Percents. The column labeled “In the US”
shows how students’ scores compared with those of stu-
dents in the appropriate national norm group (Fall Grade
10, Spring Grade 10, or Fall Grade 11) based on a
national study conducted by ACT in the fall of 2010.
Because scale scores are not comparable across sub-
ject areas, cumulative percents allow students and
schools to make comparisons between the four Plan test
scores or subscores. The columns labeled “In Your
School” and “In Your State” may show how students’
scores compare to those of students in the respective
group.

c. Your Estimated ACT Composite Score Range is the
range within which the student's ACT Composite score
would be expected to fall when he or she takes the ACT
in two years. Score ranges are based on data for exam-
inees who took Plan in the fall of Grade 10 and the ACT
in the fall of Grade 12, or examinees who took Plan in the
spring of Grade 10 and the ACT in the fall of Grade 12.

d. Your High School Course Plan Compared to Core.
Students’ self-reported plans for high school course work
in a set of core courses are compared to the course of
study in English, math, social studies, and science
recommended by ACT as the minimum necessary for
students to be prepared for entry-level college courses.
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e. College Readiness. Students’ test scores are compared
with those established by extensive ACT research as the
Benchmark in each area, indicating whether students
are on track to be ready for college-level work upon grad-
uation from high school.

f. Your Educational Plans for After High School. These are
the student’s self-reported plans for post-high school
education or training.

g. Admission Standards. This area shows the range of typ-
ical ACT scores of entering first-year students at post-
secondary institutions with various admission standards.

h. Profile for Success. The student can note for comparison
the average ACT score achieved by high school students
who went on to college and were successful in a major
related to the preferred career area he or she reported
when taking Plan.

i. Your Reported Needs. These are the student’s self-
reported needs for assistance in seven areas.

j. Your Career Possibilities. The lower portion of the front of
the Student Report provides the information and guid-
ance students need to begin to narrow down the range
of occupational possibilities to consider. Color highlights
display Interest Inventory results, expressed both as
World-of-Work Map regions and career areas. Students
are guided through steps to identify at least three career
areas containing occupations in line with self-reported
career plans and/or work-relevant interests, and are
directed to the booklet Using Your ACT Plan Results and
www.act.org/planstudent/ to continue the exploration
process. Steps in the booklet encourage students to
explore specific occupations in the identified career
areas. The information on the Student Report, coupled
with the steps in Using Your ACT Plan Results and on the
web, then encourages students to think about and act
upon the following suggestions:

e Explore careers compatible with work-relevant inter-
ests and plans.

o Identify the level of preparation required after high
school for careers under consideration.

o Identify high school courses related to careers under
consideration.

e Develop plans for high school course work.



k.

Your Skills. On the back of the Student Report, the cor-
rect response to each test item in the Plan test is listed.
To the right are the student’s responses. If the response
was correct, a “+” is listed; if incorrect, the letter of the
incorrect response chosen by the student is indicated. If
the item was omitted or the student marked more than
one answer for the item, a zero (“0”) appears. The third
column shown for the English and Mathematics Tests
indicates the content area to which each item in the tests
belongs (U = Usage/Mechanics; R = Rhetorical Skills;
A = Pre-Algebra/Algebra; G = Geometry). For each con-
tent area, the reports also provides suggestions for stu-
dents to improve their skills. These statement are based
on the score or subscore achieved by the student on
each test. Note: Schools should retain Plan test booklets
and return them to students with their Plan Student
Reports. Students can then examine their responses to
individual test questions.

This information can help students better understand their

performance on each Plan test. For instance, students might:
o identify and reexamine the items missed in a test to

understand why each item was answered incorrectly.

o identify those areas in the English and Mathematics

Tests that were particularly difficult by referring to the
subscores.

e review content areas they found difficult and look care-

fully at the skills described for improvement.
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Figure 6.2. Back of ACT Plan Student Score Report.




Student Score Label

ACT provides schools with two self-adhesive labels for
each student participating in the Plan program. This label
includes student name, Student ID number (if reported by
the student), date tested, scores and national cumulative
percent at or below for each of the four academic tests and
Plan Composite score, and subscores for the English and
Mathematics Tests.

Student List Report

In addition to the Plan Student Report, each participating
school receives an alphabetical list of students who took part
in Plan with a summary of each student’s academic tests,
career and educational plans, estimated range of ACT
Composite scores, and Special Status and Accommodation
codes.

On the list report, students from the same grade level (as
reported on their answer folders) are grouped together. For
example, all 9th-grade students are listed alphabetically,
then all 10th-grade students, etc. Students who did not indi-
cate a grade are listed separately. When scores are achieved
under extended time, “TE” will be printed following the stu-
dent’s name.

Profile Summary Reports

ACT will provide to schools and districts a Profile
Summary Report, which aggregates and summarizes Plan
results, for the grade with the highest number of students
(above or below 25) and any additional grade with 25 or
more students.

The Plan School Profile Summary Report consists of a
series of tables to address the following issues:

¢ What are the content area strengths and weaknesses of
our students relative to the national norms?

¢ Does our students’ performance on Plan differ by gender
and/or ethnic group?

e What courses are our students taking or planning to
take?

¢ What are our students’ career preferences?

o What are our students’ educational aspirations?

The District Profile Summary Report consists of the same
series of tables found in the School Profile Summary Report.
These reports summarize selected Plan information about a
district’s tested population.
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Item-Response Summary Reports

High School Reports

The ltem-Response Summary Report for High Schools
provides tables for each academic test, describing item by
item the performance of a school’s Plan examinees. Item-
response results are categorized by test (e.g., English), by
subscore area (e.g., Usage/Mechanics), and by category
(e.g., Punctuation).

School District Reports

The ltem-Response Summary Report for School Districts
provides tables for each academic test, describing item by
item the performance of a district's Plan examinees. ltem-
response results are categorized by test (e.g., English), by
subscore area (e.g., Usage/Mechanics), and by category
(e.g., Punctuation).

Data Service

The Data Service provides a school's Plan student
records on CD. These records can be integrated into a
school’s database to study important local questions not
addressed by Plan standard and special research services.

Optional Supplemental Research and
Reporting Services

In addition to the basic reporting services described
above, which are included in the Plan fee, schools/districts
may purchase the Reporting Services described below and
on page 66. Information on procedures, prices, and dead-
lines for ordering these reporting services will be distributed
to all participating schools and districts in the fall.

High Schools

The Customized School Profile Summary Report sum-
marizes Plan results by specific subgroups selected by the
school—e.g., females, African American males, college-
bound, or non-college-bound. The results are presented in
the same format as the School Profile Summary Report.



Districts

The Customized District Profile Summary Report sum-
marizes Plan results by specific groups selected by the dis-
trict—e.g., females, African American males, college-bound,
or non-college-bound. The results are presented in the same
format as the District Profile Summary Report.

The Data Service provides a district's Plan student
records on CD. These records can be integrated into a
school’s database to study important local questions not
addressed by Plan standard and special research services.

Multiple-school districts that administer Plan as a required
testing program on a district-wide basis are eligible to receive
a free Special Research and Reporting Service. Districts
qualifying for a free service will be notified of their eligibility
after testing is completed.
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ACT Information Manager® (AIM)

AIM is a reporting component of ACT’s College and
Career Readiness System (CCRS). Within the CCRS
system, students’ progress can be monitored between
Grades 8 and 12 utilizing information obtained from assess-
ments at the various grade levels. A complete AIM school
report package consists of five separate documents: one for
principals, one for guidance and counseling staff, and one
each for the English/reading, the mathematics, and the sci-
ence faculties. Information used to create AIM reports is
based upon data from students who have taken both Plan
and the ACT or both Plan and Explore (ACT’s eighth-grade
program) depending on the report requested.
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