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Preface

Congratulations on your interest in ALEKS ! This is an online educational system
like noneyou have encourtered before,whoseuseof computer technology to promote
math learning is pedagogicallysound and cutting-edge.

The features of ALEKS make it a self-cortained tool, opening new horizons for
educatorsand learnersalike in any educational context. The ALEKS CourseMan-
agemen System enablescollegemath instructors to overseeand monitor their stu-
dents' progress,communicate with them, track usagelevels, and focus instruction.
By its unprecedened useof Arti cial Intelligence, ALEKS determinesquickly and
preciselywhat your students know and what they needto learn, guiding them down
individualized learning paths to mastery. Assessmen and practice problems are
algorithmically generated,sothe students cannot predict them. The syllabi usedin
ALEKS are customizable,letting you add or subtract topics from your coursewith
a click of the mouse. Sinceit is accessedver the World Wide Web using standard
browsers, no complicated technical preparation is needed|and your students can
work at any time, from home or from the classraom! ALEKS is integrated with
McGraw-Hill math textb ooks and a variety of other online learning resources.And
the price is low: no setup fees,no site licenses.It's a personaltutor for ead of your
studerts, at a fraction of what sud servicesnormally cost.

The bene ts ofusing ALEKS arestriking. Students work in a dynamic, interactive
learning ervironment on precisely those materials that they are individually ready
to learn, building momertum toward mastery. Students love ALEKS becausethey
call the shots, working on their own schedule on what they needto learn right now.
It is the personalized,\just-in-time" learning system.

ALEKS may beusedin avariety of developmertal math courses|whether in atra-
ditional classram, or in a self-directed or distance-learningervironment. ALEKS
is sold to the student asa subscription. The student purchasesa User's Guide with
AccessCode, usually through the bookstore. Using this AccessCode along with
the Course Code provided by the instructor, the student registersin the ALEKS
systemat the ALEKS Higher Education Math website. Your salesrepresenativ e
will provide you with a Course Code once your order for User's Guides has been
submitted to McGraw-Hill by your bookstore.

Xiii



Xiv PREFACE
ALEKS can be adopted in one of three ways:

ALEKS may be adopted as a supplemert to a McGraw-Hill textb ook. When
you adopt ALEKS asa supplemen, the student subscription costis similar to
the cost of a traditional print supplemen, suc asa student solutions manual.
There is a special version of ALEKS to accompary most of McGraw-Hill's
dewvelopmertal math textb ooks. This version allows the studert to seerefer-
enceswithin ALEKS to the textb ooks and provides links to the McGraw-Hill
book-speci ¢ websites. Thesewebsitesinclude additional tutorial material and
interactive applications that supplemen the explanations within ALEKS . If
you adopt ALEKS asasupplemen, students will needto purchasea McGraw-
Hill textb ook bundled with the User's Guide with AccessCode.

ALEKS may be adopted as a stand-aloneitem. In this case,the instructor
adopts ALEKS aloneand the students purchasethe User's Guide with Access
Code for about the cost of a traditional textb ook.

ALEKS may be adopted with any of the course-sgci ¢ ALEKS Worktexts.
Each Worktext provides additional worked examplesand practice problemsfor
the student to usewhen a computer is not available. The Worktext websites
provide additional tutorial material and interactive applications. Electronic
‘Tes of the Worktexts available by sectiononline; this way students canhand in
the printed Worktext pagesashomework and still have accesdo the additional
worked examplesfor reference.

This Instructor's Manual is intended to provide complete information on the func-
tioning of ALEKS . A description of its contents can be found in the Intro duction
in Chapter 1.

ALEKS: An Instructor's Video, padkagedwith this Instructor's Manual, prepares
you to useALEKS . In the video, you will meetthe cognitive sciertist, Jean-Claude
Falmagne, who co-deweloped Knowledge Spacetheory and tapped its potential for
developmertal math instruction. To help you understandhow ALEKS works|from
both the student's and instructor's perspectives|y ou will seea thorough demon-
stration of its Assessmen and Learning Modes and Instructor Module. Finally,
you will hear math instructors discusshow ALEKS may be usedin developmertal
math|whether in a traditional classram or in a self-directed or distance-learning
ervironment. The video is approximately 60 minutes in length. It is recommended
that any instructor who will be assistingor instructing students using ALEKS take
the time to watch the video.



Chapter 1

Intro duction

1.1

1.2

What is ALEKS?

ALEKS is an online systemfor the assessmenand individualized teaching of math-

ematics. It is accessedver the World Wide Web on any suitable computer and is
designedto allow the monitoring and managemen of ertire coursesand institutions.

The core of the systemis an excient, adaptive assessmenenginewhich determines
quickly and preciselywhat an individual studert knows. Basedon that assessmen
data, the systemis able to o®ermaterial that the studernt is best able to learn at a
giventime. The ALEKS Learning Mode includes explanations and algorithmically

generated practice problems, ongoing assessmenof student knowledge, an online
math dictionary, and facilities for review and collaborative help. It can be usedon
an independert basisor as a supplemen to classramm instruction.

The ALEKS systemis the product of yearsof cutting-edge researt into the math-
ematical modeling of human knowledge (SeeChapter 9). The creators of ALEKS
are cognitive scientists, software engineers,and university professorsin the math-
ematical disciplines. In designing ALEKS , their goalswere to achieve the utmost
simplicity of usewithout compromisingthe depth, rigor, or richnessof mathematics
instruction at its inspirational best. ALEKS is atool to empower both instructors
and learnersof math: it opensdoors and windows into the assessmenand represen-
tation of knowledge,and it breaksdown barriers to succesdy recognizingthe vast
diversity of paths that lead to mastery. The ALEKS system can make a radical
di®erencein how math learning is experienced.

The ALEKS Instructor's Man ual

The purposeofthe ALEKS Instructor's Manual is to giveinstructors using ALEKS
information on the operation of the systemthat is ascompleteaspossible. The sys-

1



CHAPTER 1. INTRODUCTION

tem is not complex. ALEKS can be and often is used with no documertation
whatsoever. At the sametime, we wish to o®erinstructors a clear idea of every-
thing ALEKS does, how it works, and where to nd answers to their studens'
guestions.

ALEKS is designed to be used without help from the Instructor's Man ual.
Feel free to use the system now. If questions arise, or if you want to learn
more about ALEKS, this Instructor's Man ual is intended as a convenient
and comprehensiv e reference.

NOTE. For abrief, comprehensie overview of ALEKS , pleaseturn directly to the
Frequertly Asked Questionsin Chapter 10.

The rst chapters are those most likely to be turned to by instructors using
ALEKS for the rst time. Chapter 2, \Quic k Start," cortains a concisechek-
list for beginning to use ALEKS . Chapter 3, \Setup Guide for Instructors,"
provides all of the information necessaryfor preparing to use ALEKS with
oneor more courses. This rangesfrom technical requiremerts and installation
through the students' rst ALEKS session(which typically involvesregistra-
tion, tutorial, initial assessmen and entry into the Learning Mode). (Much of
the information is the sameasthat in Appendix A.)

Chapters 4 through 8 corntain descriptionsof the principal parts of the ALEKS
system: Assessmeh Mode, Learning Mode, and Instructor Module. The In-
structor Module is discussedn three chapters. Chapter 6 presens the Instruc-
tor Module generally, and is followed by treatments of the more specialized
capacities of the Advanced Instructor Module. Chapter 7 covers Results &
Progress,the facility for monitoring student useof ALEKS and managingac-
counts. Chapter 8 covers Standards & Course Syllabus, the facility for review-
ing and modifying the curricular information usedby ALEKS for a particular
collegeor course.

Chapters 9 through 11 provide additional information that may be necessary
or of interest to instructors using ALEKS . Chapter 9, \Kno wledge Spaces
and the Theory Behind ALEKS ," explains the history of Knowledge Space
theory and its fundamental concepts, along with the ewlution of ALEKS
itself. Also included is a Bibliography for those seekingto understand the
theory behind ALEKS in greater depth. Chapter 10 provides answers to
frequertly asked questionsabout ALEKS . Chapter 11 givesthe information
necessaryfor obtaining technical and other support.

NOTE. Instructors who need technical or other support in the use
of ALEKS should turn to the form at the end of Chapter 11 (See
Sec. 11.1).

The ALEKS User's Guide is distributed to all students using ALEKS in col-
legemathematics courses.The User's Guide is reproducedherein Appendix A.



1.2. THE ALEKS INSTRUCTOR'S MANUAL

Unlik e the other chapters of the ALEKS Instructor's Manual, Appendix A is
addressedto student users of the system. It covers technical requiremerts,
installation, registration, the Tutorial, and ordinary use of the system, as well
as guidelines for e®ective use and troubleshooting tips. Appendix A can be
usedby instructors to obtain a brief but complete picture of how the systemis
used.
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Chapter 2

Quick Start

2.1

The purposeof this chapter is to provide a summary of the stepsinvolvedin starting
a coursewith ALEKS .

Obtaining a Course Code

In order to useALEKS with your course,you will needto have at least one Course
Code. You give this code to the students in your course;they will usethis Course
Code, together with their Student AccessCode, to register. The Student Access
Code, together with the Course Code, is all your students need to register with

ALEKS . When they register they will receive a Login Name and Passvord; after
this they will no longer needthe AccessCode or Course Code. Studerts should not

use the Student AccessCode and Course Code to register a secondtime, as they
will not be able to create a new accourt this way.

You can have as many coursesand sectionsas you needor want in ALEKS . For
ead courseor section, there is oneunique CourseCode. Students who register using
this code will be enrolled in the corresponding course. Students who accidertally
enroll in the wrong coursecan easily be moved to the right oneat any time, without
any unwanted e®ecton their work or records (moving a student to a courseusing
a new domain in ALEKS will trigger a new assessmet). To obtain the Course
Code for any course, log on to your instructor account, click on \Course

Admin," and then on \View all your courses and course codes" (See
Sec. 6.2). Or, in the Advanced Instructor Module, simply selectthe name of the
courseand click \Edit." The Code will appearin the upper right-hand part of the
screen(SeeSec.7.18).

If you are creating a new college or district accourt in ALEKS , you must rst
obtain an Instructor AccessCode from McGraw-Hill. If someoneelsehasregistered
you as an instructor with ALEKS , you do not needan Instructor AccessCode. If

5



2.2

CHAPTER 2. QUICK START
no one has done this for you, hereis how you register as an instructor.

1. Goto the ALEKS website for Higher Education Math.
http://www.highedmath.aleks.com

Click on the yellow button, \Register with ALEKS."

Enter your Instructor AccessCode when prompted.

Enter other information requested.

a bk~ DN

Recordyour Login Name and Password. You may changeyour Passvord if you
wish.

6. Take the Instructor Tutorial to familiarize yourself with the features of the
Instructor Module.

If someoneelsehasregisteredyou with ALEKS , you will already have an instructor
Login Name and Password. In this casealso, we strongly advisethat you take the
Instructor Tutorial to familiarize yourselfwith the featuresof the Instructor Module.
Once you are loggedon to ALEKS as an instructor, you can create one or more
coursesas follows.

1. Click on the button \New Course."
2. Enter all necessaryinformation about your new coursein the spacesprovided.
3. Click \Save."

The Course Code for your coursewill be visible when you create the course. You
can seethis code again at any time by selectingthe name of the courseand clicking
\Edit."

Registering Studen ts
Students should usethe following stepsto register.

1. Goto the ALEKS website for Higher Education Math.
http://www.highedmath.aleks.com

2. Click on the button for \Register with ALEKS." (This is the only time they
will click on that button.)

3. Enter the Course Code and, possibly, Student AccessCode when prompted.
4. Enter other information asrequested.

5. Record their Login Name and Password, provided by the system. (Students
can changetheir Password now or later if they wish.)



2.2. REGISTERING STUDENTS
6. Beginusing ALEKS Dby taking the Student Tutorial and an initial Assessmen

Students will subsequetly usetheir Login Name and Password to erter their ac-
courts.
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Chapter 3

Setup Guide for Instructors

3.1 Instructor Preparation

It isimportant that instructors using ALEKS with their coursesclearly understand
the system's functioning and the ideasthat underlie it. Time should be taken to
study all materials provided, including this Instructor's Manual and the ALEKS
video, and to try out the systemthoroughly. The supervisor for ALEKS cancontact
ALEKS Corporation for consultation at any time, and preferably well in advance of
the rst session(SeeSec.11.).

3.2 Technical Requiremen ts

The following table preserns the technical requiremerts for ALEKS in summary

form.
PC Macintosh
Operating System | Windows 95/98/2000/ME/XP/NT4.0+ MacOS 7.6.1+
Processor Pemum 133+ MHz (166+ preferred),
Pertium [1+

RAM Memory 32+ MB 32+ MB

Browser Netscape 4.5-4.8,6.0+, Explorer 4.0+ Netscape 4.5-4.8
(6.0+, Explorer
5.2+ OS X only)

Modem Speed 28+ kbps 28+ kbps

Figure 3.1: Tedchnical Requiremers

Your browser should be con gured with Java enabled. Both Netscape and Internet
Explorer usually ship with Java. You can also install Sun Microsystems' Java
VM, version 1.4.1+, which can be obtained from Sun.

9



10

3.3

CHAPTER 3. SETUP GUIDE FOR INSTRUCTORS

Figure 3.2: The ALEKS Website for Higher Education Math

Note that any of the kinds of direct connection(cable, ISDN, DSL) that aretypical in
computer labs are adequatefor usewith ALEKS . If your computer lab has security
safeguarddn place,you will needthe cooperation of your LAN administrator, system
administrator, or lab technician to install the ALEKS plugin.

A student using America Online 4.0 will needto upgradeto America Online 5.0 or
higher to use ALEKS . This can be done from AOL.

Installation

Installation of the ALEKS plugin takesplacefrom the ALEKS website for Higher
Education Math (Fig. 3.2):

http://www.highedmath.aleks.com



3.4. REGISTERING AS AN INSTRUCTOR

3.4

NOTE. You must use this URL to accessALEKS . Although there are other
ALEKS websitesyou may nd using an Internet seard engine,only this one con-
tains your registration data as a licensed ALEKS instructor. It is advisable to
mark this website in your browserwith a \Bo okmark" or \F avorite" or by creating
a shortcut of somekind.

Closeall applications other than your web browser before beginning installation.

Installation of the ALEKS plugin is automatic. If you attempt to usethe system
directly by clicking on \Be our Guest" or on \Register with ALEKS" it will auto-
matically ched to seewhether your computer has the most recert plugin currently
installed. If it doesnot, it will download the plugin and ask for your permissionto
install. (This is not a high-risk operation for your computer. The ALEKS plugin is
asmallllibrary of Java classesvhich are usedby your browserwhenyou areloggedon
to ALEKS . They areinactive at other times, and do not do anything exceptprovide
functionality for ALEKS . They can easily be removed from the computer with no
other e®ectexceptthat ALEKS ceasedo be available on that computer. ALEKS
Corporation Customer Support will be happy to answer any questions about the
plugin.) When you grant permission, it will install. Following installation you must
closeand reopen your browser application. Installation is automatic for registered
usersas well.

If you needto download and install the plugin when this doesnot occur automati-
cally, click on \Do wnload the ALEKS plugin.”

Registering as an Instructor

If you have been provided with your account information by ALEKS
Corp oration, as is usual for instructors using ALEKS with their classes,
please skip this section. You are already registered and should not do so
again.

Before You Begin. In order to register asan ALEKS instructor you needyour
Instructor AccessCode. Contact your McGraw-Hill salesrepresenativ e to receive
your Instructor AccessCode. When you register with the ALEKS system your
name is put into the database as an instructor and you are able to accessthe
Instructor Module (SeeChapters 7{8.).

Step 1. Go to the ALEKS website for Higher Education Math (use your Book-
mark/F avorite, if you made one; seeSec.3.3):

http://www.highedmath.aleks.com

Step 2. Click on \Register with ALEKS" (Fig. 3.2).

11
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Figure 3.3: Instructor AccessCode

Step 3. You will seeinstructions for instructors registering with ALEKS . Click on
\Register."

NOTE. If you do not have a current plugin the download and installation process
will begin here (SeeSec.3.3). When it is nished, you will needto quit your Web
browser(\Exit," \Close," or\Quit" underthe \File" menu), openyour Web browser
again, and go bad to the ALEKS website for Higher Education Math (use your
Bookmark/F avorite for the ALEKS website). Return to Step 1, above, to begin
registration.

Step 4. At the beginning of registration, you will be asked for your Instructor
AccessCode (available from your McGraw-Hill salesrepresettative). Enter this
in the spacesprovided and click on \Next" (Fig. 3.3). Answer the questions to
complete your registration. Among other questions, you will be asked to provide
complete information on the courseyou are teaching with ALEKS . Following your
registration asan instructor you will be able to usethe Instructor Module to create
additional coursesif needed(SeeSec.7.17).

Step 5. In the courseof registration, you will be givena Login Name and Password.
Write thesedown and keepthem in a safeplace, sinceyou will nheedthem to return
to the system. Your Login Name s not the sameasyour name, but usually consists
of the rst letter of your rst name plus your last name in its ertirety, with no
spacesor punctuation. Thus\Jane Smith" may have the Login Name \jsmith"; if
there is more than one \Smith" in the databasewhose rst name beginswith \J,"

a numeral will be appended, as \jsmith2." You can changeyour Passvord at any
time.

NOTE. Login Name and Password can be typed with upper- or lower-caseletters.
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Neither may contain spacesor punctuation.

Step 6. Following Registration you are also given the Course Code for the course
you are teaching. Record and le this information carefully. This code must be
supplied to your students when they rst log on and register with ALEKS (See
Sec.3.8).

Instructor Mo dule

When Registration is complete, the instructor enters the ALEKS Instructor Mod-
ule; sheor he canreturn to the Instructor Module by loggingonto ALEKS with the
Instructor Login Name and Password provided (Seeabove). The Instructor Module
is an extremely important componert of the ALEKS systempermitting instructors
to monitor and managetheir ALEKS courses.The Instructor Module is designed
for the utmost easeof use;it guidesusersthrough the stepsneededto accomplish
tasksin such a way that no separatetraining is needed,and mistakesor confusion
are unlikely. SeeChapter 6 for a complete description of the Instructor Module.

After the instructor is familiar with the featuresof the Instructor Module, he or she
may wish to try the AdvancedInstructor Module, which is somewhatmore complex
than the standard interface but o®ersgreater exciency in someoperations. There
is a Tutorial in ALEKS explaining the useand featuresof the AdvancedInstructor
Module (Seebelow).

Lab Check

To ensurethe best possibleexperienceof ALEKS for your studernts, we recommend
that instructors ched the computer lab in which ALEKS will be usedin advance
of the "rst session.This meansinstalling and testing the plugin on someor (prefer-
ably) all of the computers in the lab. If security measuresare in e®ect,you will
needthe cooperation of the lab administrator to install the plugin. To install and
test, simply log on to ALEKS through "Be Our Guest" on ead computer or use
your instructor login to enter your accourt. Installation will occur automatically.
Following installation, restart the browsersand attempt login again. This time you
should accessALEKS .

If the ALEKS plugin is not preinstalled and tested in this way, it will be installed
when your students rst accessthe system. This will take away a certain amount
of time from their use of the system. Also, if there is someproblem in the lab that
makesinstallation dixcult, it is far better to catch and resole it beforethe students
arrive.

13
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Student Orien tation

It is strongly recommendedthat the rst ALEKS sessionbe conducted under su-
pervision, with one or more instructors on hand to help the students get started.

Instructors may also chooseto schedule supervised assessmes at midterm and at

the end of the course. It is not generally necessanto schedulea separateorientation

meeting beforethe students actually begin using the system, although in somecases
there may be reasonsfor doing so. Presumably, the students will all have copiesof
the ALEKS User's Guide. The instructor should encouragestuderts to familiarize

themselveswith this brief guide. You may wish to remind them to bring it alongto

the rst sessionasit corntains their AccessCode, which is required for registration.

It is also advisableto emphasizethe few requiremerts for assessmes in ALEKS :

paper and pencil are needed,simple calculators without graphic or symbolic func-

tions are permitted for Algebra only, and no help whatsoever can be received by

studernts being assessedA basic calculator is part of ALEKS . Remind them that

help is not allowed during the assessmenbecauseif the student being assessedoes
not do their own work, the assessmenresults may not be accurate, and this will

hinder that student's progressin the Learning Mode.

If at all possible,the students' rst sessionwith ALEKS should be long enough
for them to complete their assessmes and begin work in the Learning Mode. One
hour may be considereda reasonableperiod of time. If the students cannot nish
their assessmeis during this time, ALEKS will automatically keeptheir place,and
they will resumenext time wherethey had left o®. No work will be lost.

Registration

Students register with ALEKS by going to the ALEKS website for Higher Edu-
cation Math and clicking on \Register with ALEKS." This will be expedited if the
browsersusedby the students have Bookmarks or Favorites pointing to the website
(SeeSec.3.3).

NOTE. In order to register, all students must have both their AccessCode and
the Course Code for the coursethat you are teaching. The students nd the Access
Code in their copy of the ALEKS User's Guide, inside the badk cover. The Course
Codeis sert to the instructor by ALEKS Corporation or obtained by the instructor

at the time of registration (SeeSec.3.4). You are responsible for giving this code
to the studerts at the time of the rst session.

To obtain the Course Code for any course, log on to your instructor

account, click on \Course Admin," and then on \View all your courses
and course codes" (See Sec. 6.2). Or, in the Advanced Instructor Module,
simply selectthe name of the courseand click \Edit." The Code will appear in the
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upper right-hand part of the screen(SeeSec.7.18).

The student registration processis described in detail in the User's Guide (See
Appendix A). There are complete online instructions for every step of this simple
procedure. Among other information, students are asked to supply their email
address (so they can be helped more promptly in caseof ditculties) and their
Student ID number (if the instructor wishesto have this in the system). Special
care should be taken in entering the latter, asthe system cannot detect mistyping.
Both email and Student ID are optional information.

Near the conclusion of Registration studerts receive a Login Name and Password.
These should be noted carefully, as they will be essetial for all further work with
ALEKS . You may wish to advise the studerts to change their Passwords at the
earliest opportunity. They should use a Passvord they will remenber easily, but
which will be hard for others to guess. Login Name and Password can be typed
with upper- or lower-caseletters. Neither may cortain spacesor punctuation.

Tutorial

Following Registration, the students enter a brief tutorial on the use of ALEKS
input tools, also called the Answ er Editor Tutorial (SeeSec.4.5). There are
separateTutorials for di®eren subjects sincethe speci ¢ tools for them di®er some-
what. If the course covers more than one subject, all necessaryTutorials will be
taken. The ALEKS Tutorial provides ample feedbadk to ensurethat students com-
plete it successfully

NOTE. The Tutorial is not intended to teach mathematical knowledge, but rather
to train students in using the systemtools and to avoid multiple choice problems.
The correct input is always shown, and studernts simply enter what they see. If
students need a \refresher" on use of the system tools, it is always possible to
click on the \Help" button, which givesaccessto the sectionsof the Tutorial (See
Sec.5.2.11).

First Assessment

Students proceeddirectly from the Tutorial to their rst assessmen(SeeChapter 4).
To reiterate, no help of any kind should be givento students being assessedjot even
rephrasing a problem. Students needto have paper and pencil. Simple calculators
without graphic or symbolic functions may be usedfor Algebra. A basic calculator
is part of ALEKS . No calculators are usedfor Basic Math.

In coursescombining more than one subject there will be an assessmenfor eath
domain. The ALEKS assessmenis adaptive and variable in length. Somestudents

15
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will have very short assessmels, whereasothers will have assessmes that are
considerably longer. Consistency of e®ort and conceriration is the factor most
likely to in°uence the length of an assessmemn

NOTE. All students will be assessedipon their rst use of the system. This will
provide you with a baselinepicture of your classand of ead individual studert.

3.11 Report Tutorial

At the conclusionof ead assessmetn the student is given a brief Tutorial on how to
interpret the AssessmehReport. This will bein the form of oneor more color-coded
piecharts, with accompatrying textual information (See Sec.4.6). It is extremely
important that the students know how to interpret these piecharts correctly. Some
instructors have found it worth the e®ortto sit with ead student individually as
they concludetheir assessmes. They canthen make sure the students understand
the parts of the report and help them choose topics for entry into the Learning
Mode.

Explain to studernts that subsequeh assessmes will produce only the piecharts.
The piedcharts alsoappearin the Learning Mode ead time a new conceptis mastered
and \added to the pie." If the student wishesto choosea new topic, the pie can
also be accessedy meansof the \MyPie" button.

3.12 Beginning the Learning Mo de

Students enter the Learning Mode by clicking on one of the topics contained in
their piechart (topics they are completely \ready to learn"). If at all possible,the
students should be given suzcient time in their rst ALEKS sessionto use the
Learning Mode and, ideally, begin to \add conceptsto their pie." If they have
this experience,their interest in using ALEKS s likely to be more favorable. The
instructor should also be present to answer questionsregarding the Learning Mode
and to assistthe students in familiarizing themselheswith its varied features. This
is particularly important in caseswhere their subsequen use of ALEKS will be
unsupervised.



Chapter 4

Assessment Mo de

4.1

The Assessmeh Mode is the heart of the ALEKS system. Its ability to quickly
and accurately determine a student's knowledge enablesALEKS to continuously
make available the material the student can most readily employ, and thus exciently
guide individual learning paths. The Assessmenand Learning Modeswork together
closely In ALEKS , learning is powered and optimized by assessmemn

Assessments in ALEKS

The ALEKS assessmenusesopen-endedproblems (no multiple-choice questions).
It is an adaptive assessmen that is, problem types are selectedbasedon all the
previous answers the student has given. It is impossibleto predict which types of
problems will appear, or in what order. Moreover, the problems themsehes are
generatedalgorithmically, with randomly-selected numerical values (as is also the
casein the Learning Mode). Thus, one cannot \learn the assessmeat or \teach
to the assessmeil' and cheating is almost impossible. In the unlikely event that
two studerts sitting next to one another were given the sameproblem-type at the
sametime, the problem parametersand numerical valueswould almost certainly be
di®erer, and sowould the correct answer. Despitethis, certain assessmetis must be
supervised, suc asthe initial, midterm, and nal assessmets in a course. Without
supervision, students could useatextb ook, receive systematic help, or have someone
elsetake the assessmenin their place. This point is critical whereassessmenresults
are usedfor purposesother than those internal to the system. (There is no reason
for a student who has begun using ALEKS to cheat on a \progress" assessmetn
as this will simply causethe systemto suggestproblemsthat are too ditcult, and
thus hinder the student's own work.)

As noted, the studert takesan initial assessmenimmediately following completion
of the Tutorial (SeeSec.3.10). When an assessmenbegins, the student is clearly
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informed it has begun. Next a seriesof mathematical problems is posedto the
student. The student providesthe solution to ead problem using the Answer Editor
(or clicks\I don't know"). In the AssessmenMode, the systemdoesnot inform the
student whether the answer just givenwas correct or not. The assessmencortinues
until the system has determined the student's precise knowledge of the domain,
at which time the assessmenends and a report is presentied to the student. The
number of questions asked cannot be known in advance, although consistency of
e®ort and attention seemto cortribute to shorter assessmes.

Rules for Assessments

Assessmehin ALEKS is animportant and seriousevert. It is essetial that assess
ments be conductedaccordingto certain guidelinesand in the proper spirit. If there
is an atmosphere permitting disturbancesor distractions, students will not obtain
the bene ts the systemis capableof providing. If assessmenresults are inaccurate,
the systemwill give the student inappropriate problems and progresswill initially

be impaired. The systemwill recover and nd the right level, but the student may
still experiencea degreeof frustration. In order to avoid this, it is strongly recom-
mendedthat the rst assessmenbe taken under the instructor's supervision (See
Sec.3.10).

All students being assessetheed paper and pencil. No calculators are permitted in
assessmes for Basic Math, but simple calculators without symbolic or graphing
functions should be available for students being assessedh Algebra. A basic calcu-
lator is part of ALEKS . Most important, no assistancemay be given|not ewvento
the extent of explaining or rephrasing a problem. Students should be encouraged
to usethe \I don't know" button whenthey do not know what to do.

Scheduling of Assessments

Initial Assessment. The initial assessmentakesplace at the outset of students'
use of ALEKS , immediately after Registration and Tutorial (SeeSec.3.10). We
strongly recommend that this initial assessmen which has the character of an
orientation to the systemfor student users,take placein a supervised computer lab
setting to ensurethat students do not receive help or collaborate. In creating or
editing a classaccourt, the instructor can stipulate that the initial assessmenbe
allowed only from school (SeeSec.7.17.).

Automatic Assessments. Additional assessmes are scheduled automatically
by the systembasedon two factors: overall time spert in the Learning Mode (called
\Login Time Assessmeti) and progressmade while there (called \Progress Assess-
ment”). By default, a new assessmenis triggered after 20 new items have been
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learned (but no sooner than 5 ALEKS hours after the last assessmei) or after 10
hours have beenspent in Learning Mode sincethe last assessmenor after 60 days
have passedsincethe last assessmemn Somemodi cation of theseparametersis pos-
sible; pleasecontact ALEKS Corporation Customer Support for assistanceif you
would liketo do this. The Learning Mode itself updatesstudents' assessmetnresults
asit goesalong, periodically displaying new piecharts and new choicesof concepts
they are completely \ready to learn." The automatic assessmes, however, provide
a rmer basisfor such guidance.

Completion Assessments. ALEKS also assessestudents automatically when
they complete the syllabus for a course. If the assessmendoes not con rm the
student's mastery of the syllabus materials, they will return to the Learning Mode.
More than one Completion Assessmenis thus possible,but asa rule ALEKS  will
not reassesshe studert if only a small number of topics needto be relearned.

Requested Assessments. Assessmets can alsobe requestedby the instructor for
individual students or for ertire courses. For example, the instructor, departmert,
or collegemay wish to have \midterm" assessmetis under supervision to guaran-
tee sound results. ALEKS allows the instructor to schedule the assessmenfor a
particular date and time (SeeSec.6.5). Students logging on to ALEKS within the
time period speci ed for the assessmenwill automatically ernter AssessmetMode.

The instructor simply announcesthe assessmenfor a certain time and place. Just
prior to this time the instructor prompts the courseassessmenin the Instructor
Module (SeeSecs.7.9{7.10). The next time students log on they will automatically
ernter the assessmen

Buttons

The Assessmeh Mode (Fig. 4.1) has a reducedset of active menu buttons enabling
the student being assessedo leave the system (\Exit") or get help on use of the
Answer Editor (\Help"). Other buttons appear, but they are disabled. All of the
ALEKS menu buttons are enabledin the Learning Mode (SeeSec.5.2).

The two aspects of the ALEKS interface relevant to work in the Assessmet Mode
are the Answer Editor and the Assessmen Report.

Answ er Editor

Input to the ALEKS systemis always in the form of proper mathematical expres-
sionsand constructions, never multiple choice. A critical reasonfor this is to prevent
substartial inaccuracieswhich arise from students' guessingand trying out the dif-
ferent choices. Another purposeof this approad is to train students in the same
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Figure 4.1: The Answer Editor for Mathematical Expressions(Assessmet)

skills that are necessaryfor convertional, paper-and-pencil communication of solu-
tions and results. At the sametime, the sophistication of the ALEKS input tools
provides certain advantages. The presenation of results is always neat and clear.
Manual dexterity plays a reducedrole in, say, drawing an accurate graph or geo-
metrical construction. Immediate feedbadk is provided on the formal completeness
of solutions.

The general term for the input tools used in ALEKS is the \Answer Editor."
This encompasses variety of actual modes for user input: an Answer Editor for
mathematical expressions,an Answer Editor for the numberline, an Answer Editor
for graphing in the Cartesian plane (with x and y coordinate axes),and an Answer
Editor for histograms (in Statistics). A student beginning to use ALEKS is
thoroughly trained in all features of the Answer Editor that are relevant to the
subject being studied during the Tutorial (SeeSec.3.9).

In much of what follows, emphasisis on the \Answ er Editor for mathematical ex-
pressions," as this is the section which involves the greatest degree of interplay
betweenmouse, keyboard, and on-screenbuttons and icons.

45.1 Manipulators for Mathematical Expressions

The Answ er Editor for Mathematical Expressions

The Answer Editor for mathematical expressionsconsists of two parts: a
rectangular eld into which mathematical expressionsare ertered (the \en-
try eld") is to the left, and a \k eypad" made of buttons with mathematical
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Expression )I:\g:p\:\f(; bliil(t)(: Keyboard equivalent
Square Root [T 11 (none)

Fraction H =

Mixed Number [ ]H (none)

Repeating Decimal [ (none)

Absolute Value [ Til i (none)

List of Expressions [ LI e ;

Exponert [ ] A (before exponert)
Multiplication Expression |[ ]1£ [ ] o

Percertage % %

Greater-Than [1>11 >

Less-Than [1<11 <
Greater-Than-Or-Equal-To | [ ], [ ] (none)
Less-Than-Or-Equal-To [1- 11 (none)

Equal-To [1=11 =

Not-Equal-To [16 1] (none)

AND AN D (none)

OR OR (none)

Figure 4.2: Mathematical ExpressionsProduced by the Answer Editor

symbols is to the right (Fig. 4.1). These buttons have labels in the Tutorial,
but do not thereafter. Mathematical expressionsare entered and edited using
the buttons of the Answer Editor keypad, as well as the basic keyboard, the

Left and Right arrow keys,the Tab, Enter, and Backspacekeys, and the mouse.

NOTE. Buttons are displayed to correspond with the kind of problem being
solved. The selectionis made in sud a way asto avoid giving away the cor-
rect answer. Keyboard shortcuts (Fig. 4.2) work only when the corresponding
button is displayed.

Basic Input

When a new pageis openedand cortains a problem whosesolution is a math-
ematical expression,the entry “eld initially cortains at least one blue box.
Each blue box represens a mathematical expressionthat forms part of the
complete answer. To enter a mathematical expressionone must rst click on
a blue box. When this is done, the cursor (or \caret") appearsinside the box.
The cursor marks the point at which something is entered. Material can be
entered using the basic keyboard or the buttons of the keypad. Individual dig-
its can be entered only from the keyboard. Symbols can be entered using the
buttons of the keypad and, sometimes,from the keyboard as well (Fig. 4.2).

Basic Editing Tools

The cursor, shawing the point at which material is entered, can be moved
using the Left and Right arrows and the Tab and Enter keys. It can also be
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Key E®ect

Right arrow _

Tab movesthe cursor one placeto the right (ahead)
Enter

Left arrow movesthe cursor one placeto the left (back)

deletesinput immediately preceding(to the

Backspace left of) the cursor and movesthe cursor one
placeto the left (back)

OR deletesselectedinput

Figure 4.3: Using Special Keys in the Answer Editor

positioned using the mouse. Input can be deleted using the Backspace key
(Fig. 4.3).

Selecting Input

It is possibleto selecta cortinuousportion of input by draggingthe pointer with

the mousebutton held down. A segmem that hasbeenselectedby draggingin

this way can be deleted by pressingBackspace,replacedby typing, or replaced
by clicking the buttons of the Answer Editor keypad. It can also be inserted
into a mathematical expressionsuch asa fraction or a squareroot (the selected
portion is placed in the numerator position or under the square root sign,
respectively).

Clear & Undo

After material has beenentered, the eld can be returned to its empty state
by clicking on \Clear." Clicking on \Undo" cancelsthe most recert action.
Clicking on \Undo" a secondtime restoresthe e®ectof the canceledaction
(including a \Clear" command).

Mathematical Expressions

The purposeof the Answer Editor for mathematical expressionsis to processuser
input in the form of syntactically correct mathematical expressions.One important
way in which the Answer Editor guidesthe userin constructing such expressionsis
by meansof the blue boxes. If a blue box remains on the screeniit is clear that the
input typed sofar is not valid. If no blue boxesremain it may or may not be valid.

Entering expressions from the keyb oard

For expressionsthat do not require the use of the Answer Editor keypad, the

usercan placethe cursor within a blue box and enter the mathematical expres-
sion from the keyboard. For many expressions,however, the Answer Editor

keypad must be used. It may be used, as well, for sometypes of expressions
that can also be entered from the regular keyboard (Fig. 4.2).



4.5. ANSWER EDITOR

Using the Answ er Editor keypad to structure simple expressions
To form a simple mathematical expression,the user placesthe cursor in an
empty blue box and clicks on the appropriate button from the Answer Editor
keypad. The initial blue box disappearsand new blue boxes may appear (de-
pending on the button), accompaniedby all of the necessarysigns. The user
cannow Il in the new boxes.

Entering complex expressions
Sometimesit is necessaryto enter more complex mathematical expressions.
What has beenwritten about entering mathematical expressionsinto a single
blue box holds equally true for entering expressionsinto any of the blue boxes
producedby clicking a button of the Answer Editor keypad. One can placethe
cursor in one of theseboxesand enter an expressionfrom the keyboard, or, by
clicking on a button of the Answer Editor keypad, replaceit with the structure
of a new mathematical expression. Expressionsof any degreeof complexity
can be created in this way.
NOTE. The Answer Editor doesnot supply parentheses. The usermust know
when theseare necessary In particular, when there is an expressionconsisting
of more than one symbol that must be raised to a power, one may needto
encloseit in parentheses,just asin writing; otherwise, only the nal symbol
(just beforethe exponert) will be raisedto the speci ed power.
Alternate ways of entering expressions
The buttons of the Answer Editor keypad can be usedin other ways as well.
In particular, onecan selectsomeportion of the input in the entry “eld which
constitutes a complete mathematical expression,and then click on a keypad
button. This will create a new mathematical expressionwithin which the ex-
pressionselectedis one componert. The samebasicrule applies: the minimum
unit of manipulation is a complete mathematical expression.
Other mathematical signs
The following mathematical signscan be ertered only from the keyboard:
the plus sign (+);
the minus sign (-), both for connecting the two parts of a subtraction
expressionand for designating a negative number;
the period (.) usedin decimals;
the comma (,) usedto punctuate numbers of more than three places.

Pleasenote as well the following special cases:

The asterisk for multiplication
The \x" character on the keyboard cannot be usedto ernter a multiplication
sign. Only the asterisk (*) seresthis purpose. (The multiplication signon
the Answer Editor keypad, howewer, is the traditional x-shaped symbol.)
Mixed numbers
Although fractions can be erntered from the keyboard using the front slash
character (/), mixed numbers cannot be entered this way. More precisely
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the Answer Editor doesnot automatically regard a whole number followed
by a fraction asa mixed number. The mixed number button onthe Answer
Editor keypad must be usedto enter mixed numbers.

45.3 Typesof Mathematical Expressions

The following set of tips is intended to illustrate the variety of ways in which math-
ematical expressionscan be entered using the Answer Editor. It is in no way a
thorough description of the Answer Editor, which includes many other kinds of
mathematical expressionsand constructions.

Here, \Button™ will always refer to a button on the Answer Editor keypad. By
\select” we meandrag the mouseover the expressionto be selectedwith the mouse
button depressedsothat ared box appearssurrounding it.

“ Percentage 48%

The next exampleillustrates the possibility, in somecases,of using either the
Answer Editor keypad or the regular keyboard to enter signs:

Enter the expressionyou wish to expressas a percertage and click on the
percen button; OR

Enter the expressionyou wish to expressas a percenage and then erter
the (keyboard) percert sign.

0 .
L | Fraction

Fractions can be entered corveniertly at least three ways:

S~

Enter the numerator, enter a (keyboard) forward slashcharacter, and erter
the denominator; OR

Enter the numerator, click on the fraction button, and enter the denomi-
nator; OR

Click on the fraction button, erter the numerator, then click on the blue
squarein the position of the denominator and enter the denominator.

an
T Mixed Num ber 5%

Mixed numbers can be entered in more than one way, but they ead require
use of the mixed number button:

Enter the whole number part, click on the mixed number button, enter the
numerator, pressEnter, and enter the denominator; OR

Click on the mixed number button, click on the rst blue box (for the
whole part), enter the whole number part, pressthe right arrow, enter the
numerator, move the cursor to the denominator position, and enter the
denominator (i.e., 1 in the boxes).
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oo

mAVE

o.o, ..

Rep eating Decimal 1.27

Enter all digits that precedethe repeating pattern, including the decimal
point (a period on the keyboard) and any decimal places preceding the
pattern, click on the bar button, and enter the repeating pattern; OR

Enter all digits, including the decimal point (a period on the keyboard)
and all decimal positions following it, selectthe repeating pattern only,
and click on the bar button.

Fraction in square root follo wed by multiplier §£ 3

For this example only one input method is given, but others can clearly be
suggested:

Click on the squareroot sign button, click on the fraction button, enter the
numerator, tab, enter the denominator, then tab, enter an asterisk (from
the keyboard), and erter the multiplier.

List 1,2;3

For the purposesof the following example,assumethat there is a list consisting
of three componerts to be entered:

Enter the rst expression,click on the list button (or pressthe keyboard
comma), enter the secondexpression,click on the list button, erter the
third expression,click on the list button, and ernter the fourth expression;
OR

Click on the list button (or pressthe keyboard comma) twice, click on the
“rst blue box, enter the rst expression,move the cursor right, enter the
secondexpression,move the cursor right, and enter the third expression.

Answ ers with Units 10 cups

mAVE

There are alsosomecasesvherethe Answer Editor doespart of the formatting.
For example, in problems where answers must be expressedin somekind of
units, such as dollars or candies, the unit expressionneededmay appear in
advance.

P_—

Square Root 81

Click on the squareroot button and enter the expressioninto the square
root sign; OR

Enter the expressionyou wish to appear under the squareroot sign, select
it, and click on the squareroot button.

In the simple example just given the secondmethod reversesthe sequenceof
stepsof the rst method. Such complemeriary methods are typical.
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G101 Apsolute Value ji 6

Click on the absolutevalue button and enter the expressionwhoseabsolute
value you wish to express;OR

Enter the expressionwhose absolute value you wish to express,selectit,

and click on the absolute value button.
(]
- Exp onent 3?

Click on the Exponert button, enter the base,then move the cursor to the
exponert box and enter the exponert; OR

Enter the expressionyou wish to raise to a power, click on the exponernt
button, and enter the exponert.

NOTE. If the number you wish to raiseto a power is an expressionconsisting
of more than one symbol, it may needto be enclosedin parertheses. The
Answer Editor will not do this for you. If no parenthesesare used, only the
last symbol will be raisedto a power.

OMO Square Root Preceded by Multiplier 2p€

With more complex expressionsyou can usethe mouseto place the cursor in
the neededposition, asin the secondmethod:

Enter the multiplier, click on the squareroot button, and enter the expres-
sion you wish to be under the squareroot sign; OR

Click on the squareroot button, click to the left of the squareroot sign,
enter the multiplier, tab (or pressthe right arrow, or pressEnter, or click
on the blue box under the squareroot sign), and erter the expressionyou
wish to be under the squareroot sign.

45.4 Adv anced Mathematical Expressions

og
oo
oo

The following typesof mathematical expressionsoccur in more advanced subjects.

To create a matrix, the user clicks on an icon correspnding to the dimensions
desired(2£ 2, 2£ 3, etc.), then lIs in the cellswith appropriate values.

For topics involving set notation, there will appear icons for ead of the special
symbols required, such ascurly braces,\b elongsto,” \such that,” the real numbers,
the integers, and so forth.
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Figure 4.4:. The Answer Editor for the Numberline (Assessmet)

455 The Answer Editor for the Num berline

The Answer Editor for the numberline consistsof a numberline and tools for placing
full and empty endpoints and segmetts (Fig. 4.4). To placea segmem, mark a point
on the numberline with the pencil, then click on that point with either the full or
the empty tool. To place a segmem, usethe Regiontool to click on any point in
the relevant part of the numberline. If the user clicks betweentwo endpoints, the
segmen will extend to ead of them. When the user clicks between an endpoint
and an extremity of the numberline, the segmen will appear with an arrow to
indicate that it cortinuesto in nit y. Click with the eraserto remove any part of
the construction.
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Figure 4.5: The Answer Editor for Graphing (Learning Mode)

45.6 The Answ er Editor for Graphing

The Answer Editor for graphing consistsof a Cartesian plane with x- and y- coor-
dinate axesand a selectionof other tools for graphing lines and regionsof the plane
(Fig. 4.5).

&

To graph aline, usethe pencil tool to plot two points. Then, align the straightedge
(ruler) on the two points (it is a \grabby" tool and will jump to a point when it
is near it). Then usethe pencil tool to draw the line. Note that the e®ectof the
straightedge cortin ues past its ends, so there is no needto move it to make a line
going from edgeto edgeof the depicted plane.

To 1 in aregion, usethe region tool and click in the desired region of the plane.
One must draw all lines de ning the region before Tling it in. In order for one
or more of the lines de ning a region to be dotted (as in the graph of a system
containing one or more strict inequalities), click on the line with the dotted line
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il
e
ra

tool. This may be done before or after the regionis Iled.

To placea point where coordinates are not both integers: usethe input “eld to enter
numerical values(fractions and mixed numberscanbe placedusingthe iconsbeneath
the “eld), then click on the icon with horizontal broken line (for the y-coordinate)
or vertical broken line (for the x-coordinate). A broken line will appear on the
plane for eat given coordinate. Usethe pencil to mark the desired point at their
intersection. Another method is the click on the ordered pair icon (with a comma
separating two boxes in parentheses), erter a pair of coordinates (in terminating
decimal, fractional, or mixed-number form), then click on the icon with a small
Cartesian plane and a point marked by \X." This will place the point directly on
the plane without using the pencil.

' Todraw a graph requiring an asymptote, usethe asymptote tool (broken horizontal

or vertical line) to place the asymptote as needed. A slanted asymptote may be
placed by rst drawing two points and then using the tool with a broken diagonal
line. Plot the additional points neededfor the graph, and then click on the graph
button (curved line connecting\X"s).

For ead type of conic section, there is a special tool allowing the construction of its
graph. Normally, the user clicks oncewith the tool to establishthe certer or vertex
of the graph, and then one or more additional times to determine its nal form.

@ As with the numberline, selectthe erasertool and click on any part of a line, arc,

or other componert to remove it.
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Figure 4.6: The Answer Editor for Histograms (Learning Mode)

45.7 The Answ er Editor for Histograms (Statistics)

The Answer Editor for histograms consistsof a spacefor drawing histograms and
icons (buttons) permitting the creation and adjustment of bars (Fig. 4.6).

Initially , the histogram appearswith a small number of bars (e.g., two). The height
of the bars is adjusted by clicking on the top edgeof eat and holding the mouse
button down while dragging to the desired height. To add bars, click on the icon
with the plus sign; to subtract bars, click on the icon with the minus sign. Each bar
has a spacebeneathit where an appropriate label can be typed in.

Any bar may be setto any integer height by dragging. To set the height of a bar
at a non-integer value, enter the value in the white areato the upper right of the
histogram, then click on the icon with the broken horizontal line. This will placea
broken line on the histogram at that height. Any bar may then be draggedto the
height of any broken line that has beenplaced.



4.6. ASSESSMENT REPORT

4.6

4.6.1

4.6.2

Figure 4.7: Assessmen Report

Assessment Report

At the conclusion of an assessmetn the Assessmen Report is preserted. The in-
terpretation of this report is the sameas for piechart displays found in other places
within ALEKS (such asin \MyPie").

Standard Report Format

The standard report format is usedfor all assessmenreports. This format consists
of one or more piecharts (Fig. 4.7).

Interpreting the Piecharts

Piecharts expressthe results of a given assessmen They contain the following
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typesof information:

which mathematics topics are part of the syllabus;
the relative importance of the parts of the mathematics syllabus; and

to what extent the student has attained the knowledge for ead part of the
mathematics syllabus, accordingto the assessmemn

Each color-caded slice of the piechart refersto a particular part of the syllabus, such
as\Whole Numbers" or \Prop ortions and Percerts." Each sliceis marked with an
abbreviation. The meaningsof these abbreviations and of the chart's color-cading
are given in the legendimmediately following the piechart. If the abbreviation next
to the sliceis underlined, it meansthis topic contains conceptsthe student is most
\ready to learn."

A piechart will show only thosetopics that are part of the math curriculum for the
courseindicated. The portion of the chart taken up by any one topic re°ects the
importance of that topic relative to others in the given syllabus.

The progressa student has made toward satisfying the syllabus for knowledge in
a given topic is expressedby the degreeto which the slice corresponding to that
area is shaded (i.e., lled in with solid color). The measureof progressgiven by
the piecharts is dependert on the standards for a particular courseand is set by
instructors and administrators (SeeChapter 8).

When a user placesthe pointer over one of the slices of the pie charts, the slice
pops out of the pie. A list of the items for that topic the studert is currently best
ready to learn will appear. Not ewvery slice necessarilycortains suc a list, even if
the topic hasnot yet beenfully mastered. If the slice contains concepts,its label is
underlined. This is becausea student may not be ready to learn a conceptin a given
topic (slice) before conceptsin another topic (slice) have been mastered. Clicking
on any one of these conceptstakesthe userinto the Learning Mode, beginning with
that concept.

4.6.3 Multiple Piecharts

For somecoursesin ALEKS , there is a piechart labeled\Readiness" and a piechart
labeled \Mastery." The \Readiness" piechart shaws the student's level of mastery
in the subject-matter consideredprerequisite for that of the student's current course
(as, for example, Basic Math is the prerequisite for Beginning Algebra). The \Mas-
tery" piechart shows the student's level of mastery in the current course.
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4.6.4

4.6.5

4.7

Figure 4.8: Integrated Assessmen

Ready to Learn

The conceptsgiven as most \ready to learn" do not represen a casual selection of
conceptsthat the student has not yet mastered. By resuming study with one of
these concepts, the studert is following the most e+cient path to mastery of the
complete domain (SeeChapter 9).

Progress Bars

Another graphic expressionof the student's progressis givenby the bar graphsat the
bottom of the report (\History"). Theserepreser the generalextert of the student's
mastery: the blue portion of ead bar represens material that was learned as of the
given assessmet the green portion material masteredin the Learning Mode since
that assessmetn and the yellow portion material belonging to the curriculum for
the givenlevel that hasyet to be learned. When the bar is entirely blue, the student
has completed the curriculum for a level or levels.

Integrated Beginning Algebra Assessment

The Beginning Algebra assessmencovers both Basic Math and Beginning Algebra
in a compact, excient way; there is no formal division between the parts of the
assessmendealing with di®erert domains. At the end of the assessmentwo pies
appear: the left-hand pie shows the student's knowledge state in Basic Math, the
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right-hand pie that in Beginning Algebra. Then the two pies mergeinto a single pie
with slicesencompassingooth the Basic Math and the Beginning Algebra material.
Someslicesare conmbined and renamed for a more logical, readable display. The
student will be able to work on any topics which pop out of this combined pie.

The reasonfor the integration of the Beginning Algebra assessmenis to enable
students to 1l in the gapsin their preparation for Beginning Algebra and hence
increasethe exciency of their learning.



Chapter 5

Learning Mo de

5.1

The ALEKS Learning Mo de

The purposeof the Learning Mode is to assiststudents in mastering mathematical
concepts. Students using ALEKS choose which conceptsthey wish to work on
in the Learning Mode from the list of conceptsthe system has determined they
are most prepared to learn. This happens either as the result of an assessmen
or through the corntinuous update of assessmenresults that is performed by the
Learning Mode. Studerts in the Learning Mode work on those conceptsthey are
best preparedto learn sothat the bene t of their work is maximized.

In the Learning Mode students always work on one particular concept at a time.
The Learning Mode providesthem with arich array of resourcego help in mastering
this concept. This includes explanations, referencesto a McGraw-Hill textb ook if
oneis being usedin conjunction with ALEKS , links to supplemernal tutorial mate-
rial and interactive applications, practice problems, diagnostic feedbad on problem
solutions, and accesdo a student mathematical Dictionary. Moreover, the Learning
Mode is designedto monitor the progressmade by students toward mastery of a
given concept and advise them on continuing or changing concepts. A student is
required to solve an appropriate number of practice problems correctly before the
system will concludethat the concept has been mastered. At this point the stu-
dent is encouragedto choosea new concept from the (updated) piechart, but the
opportunit y to contin ue to work on this conceptis available if the studernt wishes. If
the student makesmistakes, a greater number of correct solutions may be required.
If the student has continued ditcult y, the system may suggestcloser attention to
the explanations or o®erthe name of a classmatewho has recertly mastered this
concept. If the student appearsfrustrated by the presen concept, a new selection
will be o®ered.

The studernt corntinuesto work in the Learning Mode until a new assessmenis
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5.2.1

5.2.2

Options

CHAPTER 5. LEARNING MODE

Figure 5.1: The Options Page (Learning Mode)

ordered, either by the instructor or automatically whena certain amourt of time has
beenspent or a certain amount of progresshas beenmade sincethe last assessmen
(SeeSec.4.3).

Buttons
Exit

One can end a sessionwith ALEKS in either of two ways: click on the \Exit"
button at the upper left-hand corner of the browser window or simply close the
window in one of the ways provided by the browser. Also, if no input is supplied to
the systemfor 15 minutes the sessionis terminated automatically. No matter which
way you exit, ALEKS will return you to the sameplace when you next log on.

Options

The \Options" button opensa pagecortaining the user'scurrent registration infor-
mation (with a link for changing the Password), courseand instructor (with a link
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5.2.3

5.24

5.2.5

for changing the course),a chedkbox for joining \Ask a Friend" (SeeSec.5.7), a link
for suspending the accourt (SeeSec.5.9), and the beginning and expiration dates of
the accourt (Fig. 5.1). \Report" connectsto a menu of all assessmenreports (See
Sec.5.2.4.). \History" displays a list of conceptsthe student hasworked on recertly,
indicating the level of mastery achieved and providing the opportunity to return to
that conceptfor further practice. Clicking on\Done" returns to the Learning Mode.

Prin t

To print the contents of the ALEKS display, click the \Prin t" button on the menu
bar. This transforms the display into a form suitable for printing. Next, click on
the browser's\Prin t* button, or usewhatever keyboard equivalert is provided. The
procedure is the same as for printing any web page. To return to the Learning
Mode, closeor minimize the window that was printed.

Rep ort

Clicking on the \Report" button displays a menu of all past assessmets, with the
most recert displayed by default. Any assessmencan be selected(by date) from the
menu. Then click \Graph" to seethe results of that assessmen This will include
one or more piecharts, a list of conceptsrecertly learned, a list of concepts most
ready to be learned, and the progresshar graphs (SeeSec.4.6.5). To return to the
Learning Mode, click \Done."

NOTE. Click on the link \and many other more elemenary concepts." to seea
complete list of topics mastered.

Dictionary

Clicking on the \Dictionary" button producesa new browserwindow with an index
of entries in the online student mathematics Dictionary. Click on any ertry to view
the de nition. Remenber that the Dictionary can also be accessedy clicking on
underlined words (hypertext links) anywhere in the Learning Mode. Dictionary
de nitions are designedto presert conceptsin their simplest form rst, moving into
greater depth as the de nition proceeds(See Sec.5.3.5). Close or minimize the
Dictionary window to return to the Learning Mode.

Calculator

The Calculator button will light up (becomeenabled) on topics where ALEKS
permits use of a calculator. Click on this button to usethe online calculator.

37



38 CHAPTER 5. LEARNING MODE

5.2.7 Review

The \Review" button givesa list of conceptsthe student has recertly worked on
in the Learning Mode (See Sec.5.5). One can click any of these conceptsto get
further practice on it. There is also an option for \more extensive review." Click
on \Done" to return to the Learning Mode.

5.2.8 Worksheet

mEEE The student may obtain an individualized, printable homework sheet by clicking
\W orksheet." The questions on the worksheet are based on that studernt's most
recert work in ALEKS (SeeSec.5.6).

5.2.9 Quiz

The student cantake a quiz assignedby the instructor or ched the results of quizzes
already taken by clicking \Quiz." If a quiz has been\scheduled" by the instructor,
however, the student doesnot needto use this button; when the student logs on
during the time the quiz has be taken it will begin automatically (SeeSec.7.11).

5.2.10 Message

T The student canusethe \Message" button to ched for messagegrom the instructor
or administrator, and send or respond to messagesf this has been enabled (See

Secs.7.12,7.13). It is alsopossibleto sendmessageslirectly to ALEKS Corporation.
Click on \Done" to return to the Learning Mode.
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Figure 5.2: The Help Menu

5.2.11 Help

The \Help" button in the Assessmenand Learning Modesprovides detailed assist-
ance with use of the Answer Editor (Fig. 5.2). The Help Menu contains a list of
guestionson how to usethe various icons of the Answer Editor; clicking any one of
theseleadsto a brief refreshertutorial on the use of the icon.

5.2.12 MyPie

Clicking on \MyPie" producesa piechart display re°ecting the current state of the
student's mastery in the Learning Mode (SeeSec.4.6). The student can use this
button to selecta new conceptto work on from amongthose currently most \ready
to learn."
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Figure 5.3: Item Page

5.3 The Learning Mo de Interface

53.1 Item Page

The item page contains the title of the current item, sud as \Absolute Value of
a Negative Integer,” followed by a problem or instance of that item (Fig. 5.3).
Mathematical terms are underlined and set o®as hyperlinks (clicking on these will
open the Dictionary). There is, howewver, no Answer Editor: the answer to the
problem must be given on the Practice page.

Underneath the problem are two buttons, \Practice” and \Explain." Clicking on
\Explain" goesto a detailed explanation of the item with additional Dictionary
links. Clicking on \Practice" goesto a page cortaining the Answer Editor and
provides the opportunity to attempt solving the problem.
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Figure 5.4: Explanation Page

5.3.2 Explanation Page

Like the item page, the explanation page (Fig. 5.4) begins with the title of the
current item and an instance of that item (the sameonethat appearedon the item
page, but rephrased and sometimesaccompaniedby a hint). The answer to the
problem is supplied at the end of the explanation.

When ALEKS is usedwith a McGraw-Hill textb ook, a referencewill appear at the
bottom of the explanation pagegiving the chapter and sectionof the textb ook where
additional explanation of the concept may be found. Additional tutorial material
and interactive applications may also be found through links at the bottom of the
explanation page.

Here again, mathematical terms are linked to Dictionary de nitions. The system
may suggestlooking up certain key terms to help with the explanation (especially
if the explanation has already been visited). At the bottom of the page is the
\Practice" button. Clicking on this button producesa new instance of the same
problem-type. Sometimesthere may also be a button for \Additional Explanation”
or \Detailed Explanation.”
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Figure 5.5: Practice Page

5.3.3 Practice Page

This pagedisplays an instance of the problem, followed by the Answer Editor. This
is wherea solution to the problem canbe attempted (Fig. 5.5). All practice problems
are generatedby algorithms with random selectionof numerical valuesvaluessothat
the variety of problem instancesfor any item is very great.

Underneath the Answer Editor are buttons labeled\Next" and\Explain." Clicking
on \Next" hasthe samee®ectdescribed in the Assessmeh Mode: it submits the
answer. Here, howeer, the user nds out immediately whether the answer is right
or wrong. If it wascorrect, a new problem is preseried or (if the systembelievesthis
topic has beenmastered) a choice of new items is o®ered.Wrong answerswill bring
about preseration of the sameproblem (on the Wrong Answer page)with feedbadk
on the studert's error. Students can then click on \Explain." At the explanation
page,the problem is rephrasedand often a hint is given.
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Figure 5.6: Wrong Answer Page

5.3.4 Wrong Answ er Page

The wrong answer page appearsonly after an incorrect answer has beensubmitted
on the practice page (Fig. 5.6). It is identical to the previous page exceptthat the
system explains the answer is wrong, and o®ersadvice on what went wrong and
which words might be looked up in the Dictionary.

The old, incorrect answer appearsin the Answer Editor, whereit can be corrected

and resubmitted. Again, clicking on \Explain" is an option that leadsto an expla-
nation of the problem.
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Figure 5.7: Dictionary

5.3.5 Dictionary

5.4

The online mathematics dictionary is always available in the Learning Mode. In
addition to the Dictionary menu (button), links to the Dictionary appear in expla-
nations, item descriptions, and in the feedbad.

Clicking on a link to the Dictionary createsa new window on top of the ALEKS
interface. At the top of the window is a bar with an Index button and text entry
“eld (Fig. 5.7). The \Index" button givesaccesso an index of all the Dictionary's
headingsand subheadings. Beneath this bar is the Dictionary entry, with links to
other entries and graphic illustrations as appropriate. The window can be closed
after use or minimized for quicker accesshe next time needed.

Feedback in Learning Mo de

In the Learning Mode feedbad is integrated into a sophisticated systemof guidance
for the student. Someerrors prompt ALEKS to give speci ¢ hints and suggestions
(Fig. 5.6). For example, it may sa that a fractional answer needsto be reduced
or that a list of expressionsis incomplete. After a right answer the system will

ask a limited number of questionsfor the sameconcept before judging that it has
beenmastered. If an item is missedtoo many times, however, a new topic will be
suggested. This teaching strategy attempts to minimize frustration and keepthe
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5.5

Figure 5.8: Review

student's head clear. If a concept has been left without mastery being attained,
however, the system may suggestreturning to it after one or two other topics have
beencovered.

Review

A student using ALEKS can review topics recertly worked on in the Learning
Mode by using the \Review" button (Fig. 5.8). Clicking on any of these topics
provides the chance for additional practice; this is particularly useful when the
student knows that a new assessmemnis imminent. When the student has not yet
worked in Learning Mode since a new assessmemn this list may be empty. \More
Extensive Review" givesa comprehensie list of all topics mastered by the student
for brief, summary review.

The Review pagealso contains a link to the Worksheet (SeeSec.5.6).

The Review page also contains suggestedstudy in the ALEKS Worktext for this
subject, if applicable; sampleexplanations for eat topic may be viewed and printed
by clicking on the links (SeeSec.5.8).
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Figure 5.9: Worksheet

NOTE. The system will sometimesautomatically o®era student the option of
reviewing past material at the time of login.

W orksheet

A student using ALEKS can obtain an individualized, printable homework sheet
(in .pdf format) containing 16 practice questionsbasedon the student's most recert
work in ALEKS by clicking the \W orksheet" button (or the \Review" button)

(Fig. 5.9). When the student doesthis, a sheetcontaining answersfor this individual

worksheet (labeled with the student's name and the date) is sert to the instructor

via the ALEKS messagesystem (SeeSec.7.13). The instructor may setthe option
for this feature sothat there are 12 review questionsand 4 \Extra Credit" questions
(SeeSec.7.17).
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5.7

5.8

5.9

NOTE. In order to view or print documerts in .pdf format, sud asthe ALEKS
worksheet, Adobe Acrobat or Adobe Acrobat Reader must be installed on your
computer. Most computers have this software. If for any reasonyour computer
doesnot, there is a link on the ALEKS Worksheetpageto download it.

Ask a Friend

Under some circumstances, a button marked \Ask a Friend" will appear at the
bottom of the pagein the Learning Mode, next to the \Explain” button. Clicking on
this button enablesthe student to askfor help from another student using ALEKS
in the samecourse.

The button appearsonly if (1) the instructor or supervisor has made this feature
active, (2) the student was unsuccessfuiin answering this concept, and (3) there is
another student who has successfullyanswered the concept and who has chosento
participate in the \Ask a Friend" componert.

W orktext

The purposeof the Worktext button is to provide a corvenient linkage betweena
student's work in ALEKS and their use of the ALEKS Worktext. The student
canclick on this button at the end of an ALEKS sessionand receive a \homework"
assignmen to be done away from the computer, continuing and reinforcing what
that student has most recertly learned in ALEKS . This written assignmem can
then be turned in to the instructor.

The \W orktext" button is visible to students loggedon to ALEKS , on the brown
menu bar at the top of the ALEKS window. It is active when the studert is in
Learning Mode. Clicking on this button producesa pagewith a list of topics in the
Worktext. These are the topics that ALEKS suggeststhat the student work on
when they are away from the computer, basedon the student's most recent work
in ALEKS . Clicking on the name of any topic shaws the print preview of a sample
explanation; the student can then print it out for later use.

Suspend Account and Leave of Absence

These two features are intended to provide additional °exibilit y in the student's
accessto an already-purchased subscription with ALEKS . \Suspend Account" is
used when a studert has already purchased and registered in ALEKS , but then
decidesto drop the coursewith the intention of taking it again at the next oppor-
tunity. \Leave of Absence"is usedwhen a student has subscribed to ALEKS for
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two semesters,but is skipping a semesterin between. Both of these features are
accessedhrough the \Options" button.

Within a limited time from the rst useof the Student AccessCode a studert can
\suspend" his or her ALEKS accourt and recover it later for the full period. If the
accoun is 1-semesteror 2-semesterit can be suspended 1 semester,if the accoun
is 1-quarter it can be suspended 1 quarter, and if it is 8-week or 6-week it can
be suspended 8 or 6 weeks. The °exibilit y o®eredby this option is limited in the
following ways:

1. it can be usedonly once and it has to be used within the rst 30 days (1-
semester, 2-semester), rst 14 days (1-quarter), or rst 7 days (8-week and
6-week accouns);

2. oncean accourt hasbeensuspendedit canonly be recoveredafter the semester
(1-semesterand 2-semester),quarter (1-quarter), 8 weeks(8-week) or 6 weeks
(6-week accourts) have passed;

3. oncethe recovery date hasarrived the accourt should be used(time will begin
to run on the subscription period whether it is usedor not).

To requestthat his or her accourt be suspended, a student goesto \Options" and
chooses\suspend accourt” under the \Special" heading. Clicking on the link dis-
plays a warning that explains the rules given above. The student can then choose
to go aheador to cancelthe request.

The Suspend Account feature should not be confusedwith the Leave of Absence
feature, which is available only for 2-semesteraccourts. The Suspend Account

feature hasto be usedwithin the rst few days of the rst useof the accesscode.

The Leave of Absencefeature can only be usedfor a 2-semesteraccourt after the

‘rst semesterhas ended. A student could conceiably usethe Suspend feature at

one point, then requesta Leave of Absencelater on, within the sametwo-semester
course.

At any time betweenthe end of the rst semesterand the rst week of the second
semesteryou can decideif you want to take the leave of absence.If you don't plan
on using ALEKS during the next semesteryou go into \Options" and click on
\T ake a leave of absence." This link will only be available during the period when
it can be selected,that is, closeto the end of the current semester.There will be a
reminder to students asthey log in after the rst week of the secondsemesterthat
the new semesterhas started and that this is their last opportunity to opt for a
leave of absence.If you don't plan on taking a leave of absenceyou don't needto
do anything.

At any time during this period you are also allowed to switch to a new course by
clicking on \Options" and choosing \Change course"to enter a new Course Code.
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As is the casewith the Leave of Absence,this link is only visible at the outset of
the semester,and students will be reminded that they can switch when they log in
to ALEKS .
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Chapter 6

Instructor Mo dule: Basic Interface

The basicinterfaceto the ALEKS Instructor Module was designedfor the greatest
possibleeaseof use. Although all parts of ALEKS can be usedwithout training or
documertation, the wealth of featuresin the Instructor Module is not always easily
grasped by a rst-time user. The basic interface, to addressthis need, has been
constructedto be a fully functional, menu-driven gateway to the ALEKS Instructor
Module. Once common operations are familiar, the instructor may prefer to bypass
the basic interface and work directly in the advancedinterface, which is somewhat
more powerful, especially in the fewer stepsneededto accomplishtasks and in the
possibilities for combining tasks and working with groups.

Wherever possiblein this chapter, descriptions of operations in the basic Instructor
Module are cross-referencedo descriptions of similar operations in the Advanced
Instructor Module.

The essetial method of the basicinterface is what software designerscall the \wiz-

ard." This method breaks a task down into stepsand leadsthe userthrough those
steps, asking questions and con rming the accuracy of information and decisions
asit goes. The wizard minimizes the likelihood that the user will becomelost or
confusedor take an unintended action while using the system. The useof the wizard
method involvesa tradeo® betweenthe number of stepsrequired for a given action
and the degreeof familiarit y expected of the user.

Throughout the Instructor Module (aswe will call the basicinterfacein this chapter)
there is a left-hand sidebarwith links to the major areasof the Instructor Module:
\How do I," \Course Admin," \College Admin" (available to userswith Adminis-
trator status), \Reporting,” \T aking Actions,” and \Adv anced" (Fig. 6.1). These
areaswill be explained in the following sections. Also, ead page of the Instructor
Module contains a link to the MessageCerter, which can be usedat any time to
sendqueriesor messageso ALEKS Corporation Customer Support.
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Figure 6.1: Instructor Module

Like the Advanced Instructor Module, the basic Instructor Module o®ersdi®eren
capacities to userswho are registered in ALEKS with Administrator status, as
opposedto those with Instructor status. Essettially, an Instructor has control only
over those coursesfor which sheor heis the instructor; an Administrator hascontrol
over all coursesfor all instructors in the college,exactly asthough he or she were
the instructor for ead of those courses.

In the following, the parenthetical notation \( Administrator)" indicates which areas,
operations, and parts of operations are available only to userswith Administrator

status.
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6.1

Figure 6.2: How do | Questions

How do |

The rst thing you will notice on the home page of the Instructor Module (called
\How do I") is a menu of questions. These questions correspond to the most fre-
qguently performed operations in the Instructor Module, such as\How do | change
someone'spassword?” or \How do | createa new instructor accourt?" By choosing
the last item, \More," in the menu, or clicking \full list,” you canseethe entire reper-
toire of questionslisted by category (Fig. 6.2). These categoriesare also included
in the links featured in the left-hand sidebar of the Instructor Module: \Course
Admin,” \College Admin" (Administrator), \Reporting,” \T aking Actions,” and
\Adv anced."” Along with \How do I" (for the home page) and \Logout,” respec-
tively the top and bottom elemerts of the sidebar, theseare available from anywhere
in the Instructor Module.

The questionson \How do I" are simply a way of getting quickly to the tutorial

descriptions found in the Instructor Module. For example, clicking on \How do |
move a student from one courseto another?" brings you to the pagefor \Mo ve a
student from onecourseto another,” which canalsobe found by clicking the sidebar
link for \Course Admin."
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Figure 6.3: Course Admin

The \How do I" page contains an email link and telephone number for contacting
ALEKS Corporation Customer Support. Questions and messagegan also be sert
directly to ALEKS Corporation Customer support using the MessageCerter links
found on ead pageof the Instructor Module.

Course Admin

CourseAdmin is concernedwith the creation and managemen of coursesn ALEKS
and is available to all instructors for ALEKS in a given college(Fig. 6.3). This area
of the Instructor Module will be neededespecially around the beginning of a new
term or course,and also as the term proceeds,when students complete domains in
ALEKS and needto be moved up to new ones.

Create a new course (SeealsoSec.7.17):
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(Administrator) click on a name from a list of existing instructors;
ernter name of course,choosetopic, and click \Save";

receive Course Code for new course, with option for further customization
(below).

View all your courses and course codes:

for eath course(Administrator: for ead instructor), view name, topic, instruc-
tor (Administrator), number of students, and Course Code.

Customize a course (SeealsoSec.7.18):

click on name from list of courses(Administrator: for ead instructor);
edit name and topic of courseand click \Save";
choosetextb ook to be linked to coursein ALEKS and click \Save."

ALEKS has powerful features for organizing the content of coursesaccording to
the textb ook being used. PleaseseeSec.7.19 for a complete description.

Password issues (Seealso Sec.7.21):

click on name from list of courses(Administrator: for ead instructor);
click on name from list of studerts in course;
enter new password twice and click \Save."

Accoun t preferences (Seealso Sec.7.16):

edit own title, name, status options, email, and email/messageoptions and
click \Save."

Studen t Accoun t preferences (Seealso Sec.7.21):

click on name from list of courses(Administrator: for ead instructor);
click on name from list of students in course;

edit name, email, and active status of student and click \Save."
Mo ve a student from one course to another (Seealso Sec.7.20):

click on name from list of courses(Administrator: for ead instructor);

click on name from list of students in course;



56 CHAPTER 6. INSTRUCTOR MODULE: BASIC INTERFACE

click on namefrom list of courses(Administrator: for ead instructor) to move
studert to that course.

NOTE. This procedureis ne for moving one student at a time. If groups of
students needto be moved, seeSection 7.20.

Delete a course (Seealso Sec.7.18):

click on name from list of empty courses(Administrator: for ead instructor);
click \Conrm" to con rm deletion of empty course.

6.3 College Admin (Administrator)

College Admin allows the ALEKS Administrator(s) for a given collegeto create
and managethe accourts of instructors using ALEKS , and is accessibleonly to
userswith Administrator status (Fig. 6.4). In most cases,nstructors, oncethey are
enrolled in ALEKS , will be able to managetheir own accourts, and will require
little or no assistancefrom the Administrator.

Create a new instructor account (Seealso Sec.7.15):

1l in title, name, and administrator status (Administrator) and click \Next";
edit Login Name, set Password, and click \Save";
option to create coursesfor new instructor (below).

Password issues (Seealso Sec.7.16):

click on a name from a list of existing instructors (including self);
ernter new password twice and click \Save."

Instructor account preferences (Seealso Sec.7.16):

click on a namefrom a list of existing instructors (including self);

edit title, name, status options, email, and email/messageoptions and click
\Save."

Mo ve a course from one instructor to another (SeealsoSec.7.18):

click on name from list of coursesfor all instructors;

click on a name from a list of existing instructors (including self) to transfer
courseto that instructor.
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Figure 6.4: College Admin

Delete an Instructor Accoun t (Seealso Sec.7.16):

click on a name from a list of existing instructors (including self);

click \Con rm" to con rm deletion of instructor accourt (possibleonly if the
instructor doesnot currently have coursesin ALEKS ).
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Figure 6.5: Reporting

6.4 Reporting

Reporting should be usedfrequertly during a coursetaught with ALEKS to mon-
itor the students' useof and progressin the system.

To begin, click on a name from the list of courses(Administrator: for ead instruc-
tor). A seriesof options for reporting will be shovn (Fig. 6.5).

Course Progress Options

The rows in theseviews contain bar graphs showing students' performanceon and
following dated assessmes. You can usethe students' Login Namesor ID's rather
than their names as the identi er in the left-hand column; simply click on the
corresponding link at the top of that column. This may be usefulwhenthe data from
this pageneedsto be downloadedand storedin a particular format for administrativ e
purposes.

Each student's nameis linked to their individual Progresspage (SeeSec.6.4).

Statistical Information.  Most display options provide additional typesof statis-
tical information on student progressin the right-hand part of the display. Their
signi cance varies according to the display option, and is indicated in the column
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headings. One or more elds may be blank if the information gathered for that
student is not sutcient at a particular time. It is also possibleto choose\Time to
Completion"; this indicates the estimated time necessaryfor individual students to
complete the coursegoalsbasedon averageprogressfor the period chosen. Where
the Intermediate Objectivesare in use,this alsoshowvs\Time to Current Objective”
(SeeSec.7.22).

Download Excel Spreadsheet. A link at the top of the page allows you to
download the data in Excel spreadsheetformat.

Sorting. The information in the Course Progresspage can be sorted on any of the
columns. Simply click on the headeror footer of a column to sort on that column;
a secondclick switchesbetweenascendingand descendingorder.
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Figure 6.6: Individual learning progresssince latest assessmen

Individual learning progress since latest assessment displays a list of the
studernts in the course,eadt with a single bar graph showing the most recen
assessmenand progressmade since that assessmen(Fig. 6.6). All students
who have completedat least one assessmenhave bar graphs. The blue portion
of the bar graph shows mastery asof the most recert assessmen and the green
portion shaws progressin the Learning Mode sincethat assessmemn
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Figure 6.7: Individual detailed progresshistory

Individual detailed progress history displays a list of the students in the
course, ea with a seriesof bar graphs for eady assessmentaken to date
(Fig. 6.7). For ead student who has taken at least one assessmen there
is a bar graph shavn for ead assessmeantaken in the last 6 months (other
periods may also be chosen). The blue part of the bar showvs mastery on the
assessmen and the greenpart additional mastery achieved in Learning Mode
following that assessmen(but before any subsequeh assessmei.
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Figure 6.8: Individual overall progressin assessmen

Individual overall progress in assessment displays a list of the students in the
course,ead with a single bar graph shawing the progressmade betweenthat
student's rst and most recert assessmes (Fig. 6.8). All students who have
completed at least two assessmes have bar graphs. The blue portion of the
bar graph shavs mastery as of the ‘rst assessmemn and the light blue portion
shaws progressmade betweenthat assessmenand the most recert assessmen
taken.
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Figure 6.9: Scheduled Assessmen Report

Scheduled assessment rep ort shows the results of an assessmenthat hasbeen
scheduled for the coursein the form of a seriesof bar graphs (Fig. 6.9). The
blue portion of ead bar graph shows the student's knowledge as measured
by the assessmen subsequeh progressin Learning Mode is not shawn in this
view. Gradesfor the assessmetnare shown if the instructor haschosento grade
the assessmen(SeeSec.6.5). A meru at the top of the display can be usedto
chooseearlier scheduled assessmds.
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Figure 6.10: Averagereport (piechart)

Course Report Options

Av erage report (piechart) displays one or more combined piecharts for the
course,shaowing its averageprogresstoward mastery of the curriculum (Fig. 6.10).

Displa y options. Beneaththe piecharts there are other kinds of analysis available
for classassessmendata. Choose\Av erage,"\Ready to learn (learning),” \Ready
to learn (assessmet),” \What students can do (learning),” or \What studerts can
do (assessmet)’ from the \Display Mode" menu and click on \Graph" to display
results.

Av erage
This option producesa list of the speci ¢ conceptsmastered by a percertage
of the students, as of their most recert assessmetn The list is organized by
general categories(Fig. 7.6). For eat concept, the percertage of students in
the coursewho demonstrated mastery is given.

Ready to learn
This option also shows a list of speci ¢ concepts, organized by general cat-
egories. For ead concept, it shows the number of students in the coursewho
are ready to learn that conceptin the Learning Mode (learning) or as of their
most recert assessmen(assessmet). Clicking on the number of students will
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Figure 6.11: Course Quiz Results

display a list of their names;there also appearsa link for sendinga message
to all the students in the group sode ned (SeeSecs.7.12,7.13). The button
\Op en All" displays all studerts' namesin ead group (with links).

What students can do

This option also shows a list of speci ¢ concepts,organizedby generalcatego-
ries. For ead concept, it shows the number of students in the coursewho have
recertly masteredthat conceptin the Learning Mode (learning) or as of their
last assessméan(assessmet). Clicking on the number of students will display
a list of their names;there also appearsa link for sendinga messageo all the
students in the group sode ned (SeeSecs.7.12,7.13). The button \Op en All"

displays all students' namesin ead group (with links).

Course quiz results shaws the results on any given quiz for all students in the
coursewho took the quiz, using bar graphs (Fig. 6.11).
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Figure 6.12: Progressreport for a single student in this course

Studen t Progress Options

Progress report for a single student in this course displays a list of bar
graphs for the single student chosen. There is one row for eady assessmen
that the student has taken, with dates (linked to the Report page for that
assessme (Fig. 6.12). Each row contains oneto three bar graphs, depending
on the student's level. Each bar graph measuresthe studernt's mastery as of
the given assessmenas seenby the blue portion of the bar. Progressmade
in the Learning Mode subsequetly to that assessmen(but before the next
assessmdn if there is one) is measuredby the greenportion of the bar. There
are alsopercertage valuesgiven beneaththe bar for the blue and greenportions
of the bars; for example, 57+9% meansthat the last assessmanshaved 57%
mastery, and that subsequeh work in the Learning Mode added another 9%
mastery. If there is more than one bar per row, they will correspond to the
syllabi for the previous level, the current level, and the subsequen level.

Information on ead assessmen total hours and weeksspent subsequetly in the
Learning Mode (up to the time of the next assessmet) with average numbers of
items gained per hour and per weekis also provided (optionally, this shaws the time
left to completion of coursegoals).
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Figure 6.13: Report for a single studert in this course

Studen t Rep ort Options

Report for a single student in this course (piec hart) displays one or more
piecharts for the single student chosen,shawing the student's current progress
toward mastery of the curriculum (Fig. 6.13). There is also a menu giving
accesdo earlier points in the studert's progress.

Beneath the piecharts is a list of conceptsthat the student has mastered recertly
(\What <Name> Can Do") and another list of conceptsthat the studert is currently
(as of the given assessmei most ready to beginlearning \Ready to Learn"). There
may also be a summary of the studert's history in ALEKS (\History") and a log
of work in the Learning Mode following that assessmen(\Learning Log"). There
are also buttons allowing the instructor to requestor cancelan assessmenfor that
student and to edit Intermediate Objectives(SeeSec.7.22).

Complete list of topics mastered. Click on the link \and many other more
elemenary concepts." to seea completelist of topics masteredby the studert.

Individual quiz results shaws the results for any given student on any quizzes
taken by that student.
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Figure 6.14: Taking Actions

6.5 Taking Actions

Additional coursemanagemen featuresare available under\T aking Actions" (Fig. 6.14).

Schedule a new assessment (Seealso Sec.7.9):

click on a name from a list of courses(Administrator: for ead instructor);
provide name and date for assessmenand click \Next" (Fig. 6.15);

provide start time for assessmenwith option for more detailed sdeduling
(prevent automatic assessmenup to 5 days in advance, trigger assessmen
on speci ed day only, restrict assessmeanto college; assign grading scale to
assessme and click \Save."

In order to schedule a courseassessmen the instructor is asked to specify the name
of the assessmen(by default, a scheduled assessmenis called \Requested Assess-
ment" plus its number), a date (by default the current date), and a time (by default
the current time) (Fig. 7.8). \Detailed sdheduling options" permit the instructor to
restrict the assessmento campusand to limit the time whenit canbe begun. When
this information hasbeengiven, the instructor schedulesthe assessmenby clicking
\Save." If all the defaults are left, the students will immediately enter Assessmen
Mode at their next login. If a later date and/or time are chosen,the students will
enter Assessmeh Mode the next time they log in after that date and time. The
calendar graphic provides a quick and easyway to choosethe date of an assessmen
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Figure 6.15: Schedule a new assessmen

(click on the calendarthumbnail to usethis feature).

Detailed scheduling options. You can block automatic assessmetis for up to 5
days prior to a scheduled assessmean(useful to avoid having somestudents assessed
twice in arow); limit the e®ectof a scheduled assessmento the day it is assignedto
or leave it in e®ectuntil the next scheduled assessmemn If an assessmenis limited
to the assignedday, a student logging on to ALEKS on that day (after the start
time) will be assessedhut if the student doesnot log on that day that student will
not be assessedintil the next automatic or scheduled assessmen

Grading with Scheduled Assessments. You can assigna grading scheme to
this assessmenonly. The Gradesfeature usesa chart with sliders (Fig. 6.16). The
gradesreceived by students on scheduled assessmeis can be seenunder \Scheduled
Assessmen Report" (SeeSec.6.4).

The three buttons under the graph determine the use of the evaluation: if \Dis-
abled," no oneseesit; if \Priv ate," the instructor seest but the students do not; if
\Public," the instructor seesit and eat student seesit for their own work.

The graph has sliders, with labels referring to the intervals they de ne. Additional

sliders may be placed by dragging the right-hand or left-hand sliders, or sliders
may be removed by dragging them o®to the right or left. The sliders may be set
and the labels edited as the instructor desires. To change the label on a new or
existing slider, selectthe text of the current label, retype asdesired,and then press
\Return."

Cancel an assessment (Seealso Sec.7.9):

click on name from a list of courses(Administrator: for ead instructor);
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Figure 6.16: Grading with Scheduled Assessmen

click on name from list of scheduled assessmeis;
click \Save" to con'rm cancellation of assessmen

Change the name, date, grading scale of an assessment:

click on name from a list of courses(Administrator: for ead instructor);

click on name from list of stheduled assessmes, with option to schedule new
assessmen

click link to modify grading scale,name, or date of assessmen
modify settings and click \Save" (possibleoption for more detailed settings).

Create a quiz (Seealso Sec.7.11):

click on name from a list of courses(Administrator: for ead instructor);

enter a name for the quiz, or leave the name provided (\Quiz N"), and click
\Next";

selectfrom the list of topics in the left-hand window either by dragging topics
into the right-hand window, or by highlighting topics and clicking \Add", then
click \Save";

use the links provided to continue editing the topics on the quiz, assigna
grading scale,changehow the quiz is made available to your students, or assign
the quiz to somegroup of students within the course.
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Tips. Double-click on the name of any topic to seea sample problem. Topics can
be selectedin contin uous groups using the Shift key or discortin uous groups using
Ctrl; the ertire folder is selectedby using Ctrl-a.

The Quiz feature in ALEKS allows instructors to create quizzesfor their studerts
using any topics in the ALEKS domain. These quizzesare administered through
ALEKS and scoredautomatically, with optional use of a grading scaleset by the
instructor. Quizzesmay be scheduledfor particular days and times, or they may be
made available for the students in a courseto take when they are ready (\Home-
work Quiz"). The results of quizzescan be seenthrough the reporting features
of ALEKS , but do not in°uence the students' knowledge states or their guided
learning in ALEKS .

Grading with quizzes. The grading scaleusedwith quizzesis like the one used
for assessmets (SeeSec.6.5). As with assessmeds, grading is not obligatory; if no
grading scaleis set, the studernts and the instructor will only seethe percertage of
questionsanswered correctly.

Av ailabilit y of quizzes to studen ts. By default, quizzesare made available to
students as \Homework Quizzes." This meansthat the studert is not forced into
the quiz by ALEKS ; rather, the student clicks the \Quiz" button when they are
ready to take the quiz (SeeSec.5.2.9). If this option is chosen,the instructor must
indicate a due date for the quiz, after which the quiz will no longer be available to
students. A messagecan also be sert to students informing them that the quiz has
beenassigned.

Quizzesmay also be \hidden" for later availability to studernts (\Don't make this
quiz available yet"), or they may be scheduled. A graphic calendaris provided for
easysdeduling of quizzes.If the quiz is scheduled, the instructor will have options
for specifying the time of day it is to begin, the time limit on the quiz, whether
students are noti ed, how many days the quiz should be in e®ect(\Windo w of time
to take the quiz"), whether the quiz is restricted to the college,and prevertion of
automatic assessmes up to v e days beforethe quiz is scheduled.

The quiz may be assignedto all the students in the courseor, optionally, to some
group within the course.

Edit a quiz (Seealso Sec.7.11):

click on name from a list of courses(Administrator: for ead instructor);
click on name from a list of existing quizzes;

modify the quiz using the features described above.

Delete a quiz (Seealso Sec.7.11):
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Figure 6.17: Advanced

click on name from a list of courses(Administrator: for ead instructor);
click on name from a list of existing quizzes;
click on\Con rm" to deletethe quiz, or \Cancel" to leave it.

Send a message (Seealso Sec.7.12):

Using this link connectsyou to the ALEKS MessageCernter, an extremely powerful
and useful componert of the ALEKS system. PleaseseeSection7.12for a detailed
description of the MessageCenter. The MessageCenter can also be reached via the
ervelope icon in the upper right corner of every Instructor Module page.

Adv anced

On clicking this link, the useris showvn a brief explanation of how the Advanced
Instructor Module di®ersfrom the standard one (Fig. 6.17).

Instructors using ALEKS should not be intimidated about trying the advanced
interface. It is a visual or graphic (\p oint and click") interface basedon a model
of directories, Tes, and actions applied to Ies and directories, which is essetially
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shared by all modern computer systems. With ewven slight familiarit y, most users
will have no dixcult y using it (SeeChapters 6-8).

Show me a tutorial for the \Adv anced" Instructor Mo dule.

The Tutorial for the Advanced Instructor Module is a complete guide to the most
commonly-used features of this area (See Sec. 7.2). From within the Advanced
Instructor Module, it is possibleto retake the Tutorial at any time or to review
parts of it by using the \Help" button.

click \Next" to enter the Tutorial for the Advanced Instructor Module.

Enter the \Adv anced" Instructor Mo dule now.

When an instructor has achieved a certain level of familiarit y with the Instructor
Module, sheor he may wish to try using the advancedinterface, or evento usethe
advancedinterface exclusively. As noted, the Advanced Instructor Module has cer-
tain advantagesof exciency and °exibilit y, especially in operations a®ectinggroups
of students.

click \Next" to enter the Advanced Instructor Module (optionally, set your
preferencesto log directly into the Advanced Instructor Module when using
this accoun).
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Chapter 7

Adv anced Instructor Mo dule: Results
& Progress

7.1 The ALEKS Adv anced Instructor Mo dule

The Advanced Instructor Module interface provides an array of features enabling
instructors having some familiarity with ALEKS to carry out managemen and
monitoring of their courseswith more etciency and power. The AdvancedInstruc-
tor module is entered from the basic Instructor Module by clicking \Adv anced";
instructors may also chooseto make the advanced interface their default interface
for the ALEKS Instructor Module. Instructors using the Advanced Instructor
Module can return to the basic Instructor Module at any time by using the link,
\Go to the Basic Instructor Module,” located at the top of the AdvancedInstructor
Module window.

7.2 Instructor Tutorial (Adv anced Instructor Mo dule)

The Tutorial for the AdvancedInstructor Module is designedto parallel the function
of the Tutorial taken by all student usersof ALEKS whenthey rst register with
the system. It introducesthe instructor to the features of the ALEKS Advanced
Instructor Module in a brief, but thorough, interactive way, and will give instruc-
tors who choosethis interface con dence in carrying out the operations neededto
e®ectively monitor and managetheir ALEKS courses.

The Tutorial for the AdvancedInstructor Module reproducesthe advancedALEKS
interface and posesthe instructor a seriesof tasks involving the interface tools
(Fig. 7.1). The instructor proceedsto the next page by carrying out the current
task; feedbad is provided to guide the instructor through all neededactions.
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Figure 7.1: Tutorial for the Advanced Instructor Module

Instructors will normally take the Tutorial at the time that they begin to explore
or usethe Advanced Instructor Module interface. The Tutorial can be skipped; an
instructor who has skipped part of the Tutorial can return to where they left o®or
restart from scratch. Also, the Help page contains an index, which links to every
section of the Tutorial. Current instructors may take the Tutorial at any time by
clicking the link marked\Show me a Tutorial" at the top of the AdvancedInstructor
Module window. (An instructor who has chosento skip all or part of the Tutorial

sees\Return to the Tutorial.")
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7.3

Figure 7.2: The Results & ProgressDirectory (Advanced Instructor Module)

Access to the Adv anced Instructor Mo dule

When you enter the Advanced Instructor Module with instructor status, you will
seea directory corntaining only your own courses. If you have an administrator
account you will seeall of the instructor directories for your college. If you have
a root administrator accourt you will seedirectories for all collegesunder your
administration (Fig. 7.2).

NOTE. The directory window is called the \Selector." It is the chief graphic
navigation tool of the Advanced Instructor Module. You can always return to the
Selectorby scrolling your browserwindow up. Similar Selectorwindows are usedin
other areasof the Advanced Instructor Module for special purposes.

If you have an instructor accourt, the system features at your disposal can a®ect
only your classesand the students under your supervision. If your accourt is that
of a supervisor, your privileges are similar, but extend to all the classesand all of
the students in the college. If your accourt is that of a root administrator (e.g., over
an entire multi-campus community college system), your privileges extend to all
collegesunder your administration. In the following, we assumethat your accourt
is that of a supervisor.

The AdvancedInstructor Module hastwo parts: \Results & Progress"and \Stand-
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ards & Syllabi." When you erter the Advanced Instructor Module, you are auto-
matically placedin \Results & Progress." Usethe ALEKS menru bar to changethe
part of the AdvancedInstructor Module in which you are working (SeeChapter 8).

\Results & Progress" is used for most administrativ e tasks, such as monitoring

individual and group progress. Instructors using ALEKS with one or more courses
will probably wish to ched into this part of the Instructor Module on a daily basis.
This allows the instructors to verify the rate of progressachieved by the studerts.

The features also enableinstructors to set up additional classesf they needto.

The following sections describe the various actions that can be carried out by in-
structors with appropriate levels of privilege in the AdvancedInstructor Module.

Online Help in the Adv anced Instructor Mo dule

Context-sensitive online help in the Advanced Instructor Module can be obtained
by clicking on \Help" in the bar at the top of the window (next to the \Message"
button).

Bulletin Board and Mailing List. The \Help" button also givesaccessto the
ALEKS bulletin board and mailing list for instructors. The purposeof thesefea-
tures is to allow instructors using ALEKS to exchangeinformation and viewpoints
on teaching methods, strategies, and the like. They can also be accessedrom the
ALEKS website by registeredinstructors (click on \Help").
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Figure 7.3: Student Progress(Advanced Instructor Module)

View Student Progress

To view studert progress,selectthe name of the student and click on the \Progress"

button. A chart will appear below the directories window with one or more rows of

information (Fig. 7.3). There is onerow for ead assessmenthat the student has
taken, with dates(link edto the Report pagefor that assessmeth). Each row contains

oneto three bar graphs, depending on the student's level. Each bar graph measures
the student's mastery as of the given assessmetnas seenby the blue portion of the

bar. Progressmade in the Learning Mode subsequetly to that assessmen (but

before the next assessmen if there is one) is measuredby the greenportion of the

bar. There are also percenage valuesgiven beneath the bar for the blue and green
portions of the bars; for example, 57+9% meansthat the last assessmenshowved

57% mastery, and that subsequeh work in the Learning Mode added another 9%
mastery. If there is more than one bar per row, they will correspond to the syllabi

for the previous level, the current level, and the subsequen level.

A variety of other information, clearly labeled, is provided on the Progresspage:
date of last login, enrollment date, total hours spert on the system. Information on
ead assessmdn total hours and weeksspent subsequetly in the Learning Mode
(up to the time of the next assessmet with averagenumbers of items gained per
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hour and per weekis alsoprovided (optionally, this showsthe time left to completion
of coursegoals). There are alsobuttons allowing the instructor to schedule or cancel
an assessmenfor that student and to edit Intermediate Objectives (SeeSecs.7.9,
7.22),and a link for downloading this information to the instructor's computer.

Downloading. Information from the Student Progresspagecan be downloadedin
two formats. \Spreadsheet Format" is comma-separatedvalues (CSV), which can
beimported into a variety of applications but is raw in appearance.\Excel Format"
is in Microsoft Excel format, and has a legible, professionalappearance,suitable for
printing.

Monitoring  progress. When a student hasspernt enoughtime on ALEKS to have
had two or more assessmets, the sequenceof bar graphs appearing on the Studert
Progresspagebeginsto tell a clear story of the student's successn moving toward
mastery. There may be considerabledi®erenceamong individual students in the
speedand smoothnessof their progress. When one bar graph appearsabove another
bar graph, the uppermost one represeis a later assessmen in which the studert
seeksto con rm knowledge of material tentativ ely masteredin Learning Mode. For
somestudents progressin assessmets is slower than that in Learning Mode. This
canbe seenwhenthe greenportion of onebar graph extendsfurther to the right than
the blue portion of the bar graph above it (not everything coveredin Learning Mode
was con rmed subsequetly in the assessmet). For other students the opposite is
true: progressin assessmes is for some reasonfaster than that in the Learning
Mode. This can be seenwhenthe greenportion of onebar graph doesnot extend so
far to the right asthe blue portion of the bar graph above it (more knowledge was
con rmed in the assessmenthan had beencovered previously in Learning Mode).
When a studert is frustrated, this will be obvious from the bar graphs;in suc cases
the instructor may needto provide extra help or encouragemen It is well worth
the instructor's time to chedk daily on individual and courseprogressin ALEKS .
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Figure 7.4: Student Report (AdvancedInstructor Module)

View Student Assessment Rep ort

Selectthe name of the student for whom you wish to obsene a report and click
on the \Report" button. A display containing one or more piecharts will appear
beneath the directories window (Fig. 7.4). Its interpretation is the same as for
the reports received by students following all formal assessmets (See Sec.4.6.1).
By default, the Report page shows the most recernt assessmenor the most recert
knowledge attained in the Learning Mode. Other assessmds or other Learning

Mode reports may be chosenby selecting dates from the menu at the top of the
chart and clicking on \Graph."

Dates. Each report in the meru at the top of the Student Report pageis dated.
If an assessmenis begun on one date and nished on another, the begin and end
dates are showvn on the Student Report page,along with the amount of time spent
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Figure 7.5: Course Progress(Advanced Instructor Module)

in the assessmen(the menu shows only the begin date). The date for a Learning
report is the last date on which the student worked in the Learning Mode before
any subsequeh assessmen

Beneath the piecharts is a list of conceptsthat the studernt has mastered recenly
(\What <Name> Can Do") and another list of conceptsthat the student is currently
(as of the givenassessmeth most ready to beginlearning (\Ready to Learn"). There
may also be a summary of the student's history in ALEKS (\History") and a log
of work in the Learning Mode following that assessmen(\Learning Log"). There
are also buttons allowing the instructor to requestor cancelan assessmenfor that
student and to edit Intermediate Objectives (SeeSecs.7.9, 7.22).

Complete list of topics mastered. Click on the link \and many other more
elemenary concepts"to seea completelist of topics masteredby the studert.

7.7 View Course Progress

Selectthe coursefor which you wish to obsene progressand click on the \Progress"
button. A chart will appear below the directories window with a seriesof rows,
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one for eat student enrolled in the course(Fig. 7.5). The rows contain bar graphs
(Seeinterpretation in \View Student Progress," Sec.7.5). By default, only the
bar graph for the most recernt assessmenis showvn (the students' namesare linked
to their individual Progresspages,while the assessmendates are linked to their
individual Report pages). You can use the students' Login Namesor ID's rather
than their names as the identi er in the left-hand column; simply click on the
corresponding link at the top of that column. This may be usefulwhenthe data from
this pageneedsto be downloadedand storedin a particular format for administrativ e
purposes.

Report Style. A rangeof options providing variations on this format are accessible
through a menu at the top of the chart. Choosethe desiredformat from the menu
and click on \Compute" to view results.

Of theseoptions, the following have beenfound particularly usefulby a wide range of
users: \Progress in learning mode" (for frequert cheds on progressand time spert
in ALEKS ), \T otal progress" (for viewing the overall e®ectivenessof students' use
of ALEKS over a longer period of time, such as a term or semester),and \F ull
progressover last 6 months" (for corveniert examination of the learning patterns
followed by students in a course).

Progress in learning mode

All students who have completed at least one assessmenhave bar graphs.
The blue portion of the bar graph shavs mastery as of the most recert assess-
ment, and the greenportion shaws progressin the Learning Mode since that

assessmen

Total progress

All students who have completed at least two assessmes have bar graphs.
The blue portion of the bar graph shons mastery as of the rst assessmemn
and the light blue portion shows progressmade betweenthat assessmenand
the most recent assessmentaken.

Most recent progress

All students who have completedat leasttwo assessmets have bar graphs. The
blue portion of the bar graph showvs mastery as of the assessmenimmediately
precedingthe most recert one, and the light blue portion shaws progressmade
betweenthat assessmenand the most recert assessmentaken.

Progress over last 6 months

All students who have completed at least two assessmeis within the last six
months have bar graphs. The blue portion of the bar graph showvs mastery
as of the rst assessmentaken within the last six months, and the light blue
portion shows progressmade betweenthat assessmenand the most recert one
taken.
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Progress over last 3 months

All students who have completedat leasttwo assessmes within the last three
months have bar graphs. The blue portion of the bar graph showvs mastery as
of the rst assessmentaken within the last three months, and the light blue
portion shows progressmade betweenthat assessmenand the most recert one
taken.

Progress over last month

All students who have completedat leasttwo assessmets within the last month
have bar graphs. The blue portion of the bar graph showvs mastery as of the
‘rst assessmentaken within the last month, and the light blue portion shows
progressmade betweenthat assessmenand the most recert one taken.

Most recent assessment only

All students who have completed at least one assessmenhave bar graphs. The
blue portion shows mastery as of the most recert assessmen

Full progress over last 6 months

For eat student who hastaken at least one assessmemn there is a bar graph
shown for ead assessmentakenin the last 6 months. The interpretation is the
sameasfor \Progress in learning mode"; that is, the blue part of the bar shows
mastery on the assessmen and the greenpart additional mastery achieved in
Learning Mode following that assessmen(but before any subsequeh assess-
mert).

Full progress over last 3 months

For ead student who has taken at least one assessmen there is a bar graph
shawn for eadh assessmentakenin the last 3 months. The interpretation is the
sameasfor \Progress in learning mode"; that is, the blue part of the bar shows
mastery on the assessmet and the greenpart additional mastery achieved in
Learning Mode following that assessmen(but before any subsequeh assess-
mernt).

Full progress over last month

For eat student who hastaken at least one assessmemn there is a bar graph
shown for ead assessmentaken in the last month. The interpretation is the
sameasfor \Progress in learning mode"; that is, the blue part of the bar shows
mastery on the assessmen and the greenpart additional mastery achieved in
Learning Mode following that assessmen(but before any subsequeh assess-
mert).

Scheduled Assessment

Underneath the \Report Style" menu is a secondmenu listing assessmeis

that have been sdeduled for this course. To view the results of that assess-
mert, selectthe name (with date) of the assessmenand click \Compute" (See
Sec.7.10).
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Buttons at the bottom of the page allow the instructor to sdedule an assessmen
for all the studerts taking the courseand to download information from the pagein
a format suitable for spreadsheetdisplay (SeeSec.7.10).

Statistical Information.  Most display options provide additional typesof statis-
tical information on student progressin the right-hand part of the display. Their
signi cance varies according to the display option, and is indicated in the column
headings. One or more elds may be blank if the information gathered for that
studert is not suxcient at a particular time. It is also possibleto choose\Time to
Completion”; this indicates the estimated time necessaryfor individual students to
complete the coursegoalsbasedon averageprogressfor the period chosen. Where
the Intermediate Objectivesarein use,this alsoshovs\Time to Current Objective”
(SeeSec.7.22).

Assign Learning Rates. A link at the top of the Course Progresspage provides
accesdo the learning rates feature (SeeSec.7.24).

Sorting. The information in the Course Progresspage can be sorted on any of the
columns. Simply click on the headeror footer of a column to sort on that column;
a secondclick switchesbetweenascendingand descendingorder.

Grouping. It is possibleto create arbitrary groupswithin the courseand generate
Progress pagesfor these groups. Simply selectthe names of the students in the
Selector: hold Shift to selecta continuous range, or Ctrl to selecta discortin uous
group. Then click the \Progress" button.

Downloading. Information from the Course Progresspage can be downloaded in
two formats. \Spreadsheet Format" is comma-separatedvalues (CSV), which can
beimported into a variety of applications but is raw in appearance.\Excel Format"
is in Microsoft Excel format, and has a legible, professionalappearance,suitable for
printing.

85



86

7.8

CHAPTER 7. ADVANCED INSTRUCTOR MODULE: RESULTS & PROGRESS

Figure 7.6: CourseReport (AdvancedInstructor Module)

View Course Report

Selectthe coursefor which you wish to view a report and click on the \Rep ort"
button. A display cortaining one or more piecharts will appear beneath the direc-
tories window (Fig. 7.6). Its interpretation is the sameas for the reports received
by students following all formal assessmets, except that it represens a synthetic
summary of reports received by all studernts in the course. The period summarized
may be changedusing the menu at the top of the chart (click on\Graph" to display
results).

Displa y options. Beneaththe piecharts there are other kinds of analysis available
for classassessmendata. Choose\Av erage,"\Ready to learn (learning)," \Ready
to learn (assessmet)," \What studerts can do (learning),” or \What studerts can
do (assessmet)" from the \Display Mode" menu and click on \Graph" to display
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results.

Av erage

This option producesa list of the speci ¢ conceptsmastered by a percertage
of the students, as of their most recert assessmen The list is organized by
general categories(Fig. 7.6). For ead concept, the percertage of students in
the coursewho demonstrated mastery is given.

By default, items are not listed if they have beenlearned by fewer than 5%
or by more than 95% of the studernts in the course. For a comprehensi list
(0%-100%), click the link \Display full list."

Ready to learn

This option also shows a list of speci ¢ concepts, organized by general cat-
egories. For ead concept, it shows the number of students in the coursewho
are ready to learn that conceptin the Learning Mode (learning) or as of their
most recert assessmen(assessmet). Clicking on the number of students will
display a list of their names;there also appearsa link for sendinga message
to all the students in the group so de ned (SeeSecs.7.12,7.13). The button
\Op en All" displays all students’ namesin ead group (with links).

What studen ts can do

This option also shows a list of speci ¢ concepts,organizedby generalcatego-
ries. For ead concept,it shavs the number of students in the coursewho have
recertly masteredthat conceptin the Learning Mode (learning) or as of their
last assessmen(assessmet). Clicking on the number of students will display
a list of their names;there also appearsa link for sendinga messageo all the
students in the group sode ned (SeeSecs.7.12,7.13). The button \Op en All"

displays all students' namesin ead group (with links).

Focusing instruction.  Thesetools can be usedto focus instruction for courses
and groups of students. The \Av erage" display shows very clearly which speci ¢
conceptsand generalareaswithin the syllabus needthe most work for the greatest
number of students. Consequetly, it canbe usedto prioritize topics for lecturesand
lessonplans. The \Ready to learn" display, on the other hand, makesit possibleto
break a large courseup into small groups, ead focusedon the concept or concepts
that it is working on currently in Learning Mode. The \What students can do"
display mode can be usedto form groups of students for special discussionsand
exercisesdesignedto expand and deepen their understanding of a concept they
have all recerily mastered. Where there is not suzcient teaching sta® to coad
se\eral groups simultaneously, the instructor may call out small groups during their
useof ALEKS for brief, pointed \c halk talks."

At the bottom of the Course Report pagethere are buttons allowing the instructor
to schedule an assessmemnfor all the students in the courseor to edit Intermediate
Objectives(SeeSecs.7.10,7.22).
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Figure 7.7: Student Assessmen (AdvancedInstructor Module)

Grouping. It is possibleto create arbitrary groupswithin the courseand generate
Report pagesfor these groups. Simply select the names of the students in the
Selector: hold Shift to selecta continuous range, or Ctrl to selecta discortin uous
group. Then click the \Report" button.

Schedule Student Assessment

Assessmets for individual students may be requestedor canceledusing buttons
on the Progressor Report pagesfor those students (Fig. 7.7). If more than one
student name is selected before clicking \Progress" or \Report,” the assessmen
will be requestedfor that group of students. When the instructor hasrequestedan
assessmen the studert or students will immediately erter the AssessmenMode at
the next login. The instructor can specify whether the assessmenis to be taken
from any location or only from the college.

NOTE. If an assessmenis scheduled, whether by the instructor or automatically
by the system, and the studert is required to take the assessmes at the college,the
student will be unable to usethe systemfrom locations other than collegeuntil the
assessmenis completed(SeeSec.7.17). Instructors wishing to constrain assessmets
in this way should contact ALEKS Corporation for assistancein determining the
domain addressedausedby their college.
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Figure 7.8: Course Assessmen (Advanced Instructor Module)

7.10 Schedule Course Assessment

Assessmets for entire coursesmay be scheduled using buttons on the Progressor
Report pagesfor those courses,or on the Edit pageunder the tab \Adv anced.”

In order to schedule a course assessmetn the instructor is asked to specify the
name of the assessmen(by default, a stheduled assessmenis called \Requested
Assessmeti plus a number), a date (by default the current date), and a time (by
default the current time) (Fig. 7.8). The instructor can also specify whether the
assessmencan be taken anywhere (the default) or is restricted to campus. When
this information hasbeengiven, the instructor scdedulesthe assessmemnby clicking
\Save." If all the defaults are left, the students will immediately enter Assessmen
Mode at their next login. If a later date and/or time are chosen,the students will
ernter Assessmen Mode the next time they log in after that date and time. The
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Figure 7.9: Grading with Scheduled Assessmenh (Instructor Module)

calendar appearing to the right of the input elds provides a quick and easyway to
choosethe date of an assessmen The calendar also shaws the dates of all currently
scheduled assessmeds and days on which automatic assessmetis have beenblocked.

At the bottom of the Course Assessmen pageall currently scheduled assessmes
are listed. Clicking any of theselinks brings up the scheduled assessmenfor mod-
i cation or deletion. Use the \Delete Assessmet! button to delete a scheduled
assessmen or the \Create New Assessmeti button to add a new assessmenfrom
this page.

The tabs \Message," \Grades," and \Adv anced" provide accessto additional fea-
tures a®ectingsceduled assessmes.

Message
Add a special messageto accompary the automatic messagewhich students
receive informing them that they are entering a scheduled assessmen If you
prefer that the students not receive a messagecancelthe automatic message.

Grades

Assign a grading schemeto this assessmenonly. The Grades feature usesa
chart with sliders (Fig. 7.9). The gradesreceived by students on scheduled
assessmes can be seenunder Course Progressusing the \Scheduled Assess-
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7.11

ment" menu (SeeSec.7.7).

The three buttons under the graph determine the use of the evaluation: if
\Disabled," no one seesit; if \Priv ate," the instructor seesit but the students
do not; if \Public," the instructor seest and ead student seesdt for their own
work.

The graph has sliders, with labels referring to the intervals they de ne. Ad-
ditional sliders may be placed by dragging the right-hand or left-hand sliders,
or sliders may be removed by dragging them o®to the right or left. The slid-
ers may be set and the labels edited as the instructor desires. To changethe
label on a new or existing slider, selectthe text of the current label, retype as
desired, and then press\Return.”

Adv anced

Block automatic assessmets for up to 5 days prior to a scheduled assessmein
(useful to avoid having somestudents assessedwice in a row); limit the e®ect
of a stheduled assessmeinto the day it is assignedto or leave it in e®ectuntil

the next scheduled assessmen If an assessmenis limited to the assignedday,
a student logging on to ALEKS on that day (after the start time) will be
assessedbut if the student doesnot log on that day that student will not be
assessedintil the next automatic or scheduled assessmemn

NOTE. If an assessmenis scheduled, whether by the instructor or automatically
by the system, and the student is required to take assessmds at the college, the
student will be unable to usethe systemfrom locations other than collegeuntil the
assessmenis completed(SeeSec.7.17). Instructors wishing to constrain assessmets
in this way should contact ALEKS Corporation for assistancein determining the
domain addressesausedby their college.

Grouping. It is possibleto create arbitrary groups within the courseand request
assessmds for thesegroups. Simply selectthe namesof the studerts in the Selector:
hold Shift to selecta continuousrange, or Ctrl to selecta discortinuousgroup. Then
click the \Progress" or \Rep ort" button, and requestthe assessmeanasyou normally
would for an ertire course.

Create, Edit, View Quizzes

To create, edit, or view quizzes,selectthe name of the coursefor which you wish to
do this and click \Quiz." You will seea list of students in the coursewith results
for the most recert quiz. A menu at the top of the list allows you to selectprevious
quizzes. To seedetailed results for any particular studert on that quiz, click on the
date of the quiz opposite the student's name. To seeall quiz results for a particular
student, click that student's name. This list can be resorted on any of the headings
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Figure 7.10: Creating a Quiz (AdvancedInstructor Module)

by clicking on that heading. Links at the top of the page enable you to seea
breakdown of quiz results by question and to assigna grading scale.

The Quiz feature in ALEKS allows instructors to create quizzesfor their students
using any topics in the ALEKS domain. These quizzesare administered through
ALEKS and scoredautomatically, with optional use of a grading scaleset by the
instructor. Quizzesmay be scheduledfor particular days and times, or they may be
made available for the students in a courseto take when they are ready (\Home-
work Quiz"). The results of quizzescan be seenthrough the reporting features
of ALEKS , but do not in°uence the students' knowledge states or their guided
learning in ALEKS .

Create New Quiz. To create a new quiz, click on the button to lower right,
\Create New Quiz." If you have not chosena textb ook for integration with your
course, you have the opportunity to do this before creating the quiz. Textbook
integration makesit easyto basequizzeson textb ook chapters. On the page that
follows, you will seevarious options for the quiz. Enter a namefor the quiz in the box
to upper left, or leave the name provided (\Quiz N"). Next, selectfrom the list of
topics in the left-hand window either by dragging topics into the right-hand window,
or by highlighting topics and clicking \Add." Click \Save" to create the quiz. To
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set the availability of the quiz, usethe radio buttons at the bottom of the pageand
the \Scheduling" button. Other buttons enableyou to create a di®erent quiz, edit
this one, or delete this one. There are links at the bottom to other existing quizzes;
“nally, the tabs at the top can be usedto schedule, senda messagdo announcethe
quiz, or set a grading scale.

Tips. Double-click on the name of any topic to seea sample problem. Topics can
be selectedin contin uous groups using the Shift key or discortin uous groups using
Ctrl; the ertire folder is selectedby using Ctrl-a.

Grading with quizzes. The grading scaleusedwith quizzesis like the one used
for assessmes (SeeSec.7.10). As with assessmes, grading is not obligatory; if
no grading scaleis set, the students and the instructor will only seethe percertage
of questionsanswered correctly.

Av ailabilit y of quizzes to studen ts. By default, quizzesare made available to
students as \Homework Quizzes." This meansthat the studert is not forced into
the quiz by ALEKS ; rather, the student clicks the \Quiz" button when they are
ready to take the quiz (SeeSec.5.2.9). If this option is chosen,the instructor must
indicate a due date for the quiz, after which the quiz will no longer be available to
students. A messagecan also be sert to students informing them that the quiz has
beenassigned.

Quizzes may also be \hidden" for later availability to students, or they may be
scheduled. A graphic calendaris provided for easysdieduling of quizzes. If the quiz
is scheduled, the instructor will have options for specifying the time of day it is to
begin, the time limit on the quiz, whether students are noti ed, how many days the
quiz should be in e®ect(\Windo w of time to take the quiz"), whether the quiz is
restricted to the college,and prevertion of automatic assessmes up to v e days
before the quiz is scheduled.

Edit Quiz. To edit an existing quiz, click on the button to the lower right, \Edit
Quiz." The quiz may be modi ed using the featuresdescribed above for the creation
of quizzes,or it may be deleted.

Downloading. Information from the Quiz page can be downloaded in two for-
mats. \SpreadsheetFormat" is comma-separatedvalues (CSV), which can be im-
ported into a variety of applications but is raw in appearance. \Excel Format" is
in Microsoft Excel format, and has a legible, professionalappearance, suitable for
printing.
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Figure 7.11: Send Message(Instructor Module)

7.12 Send Message

Selectthe student or courseto whom you wish to send a message,and click on
the \Comp ose Message" button. A full-featured editor will appear beneath the
directories window with elds for a subject and a messageand a \Send Message"
button (Fig. 7.11). The student or students to whom the messageis being sert
will seeit at their next login (SeeSec.5.2.10). It is also possibleto send messages
directly to ALEKS Corporation.

ALEKS Message Center. The ALEKS MessageCerter resenbles an emalil
program in most of its features, although the exdchange of messagedakes place
within the ALEKS system. Also, the MessageCerter is equipped with special
symbols and tools appropriate to communication about the subject-matter usedin
ALEKS . Optionally, you can have copiesof your students' messagesen to your
email accourt aswell (SeeSec.7.15).



7.13. CHECK MESSAGES

7.13

7.14

Server
Stats

Figure 7.12: Serwer Statistics (Instructor Module)

Mathematical Expressions. The ALEKS MessageCerter cortains a full range
of tools for using mathematical symbolism, constructions, and expressionsin your
messages. The tools are like those used by ALEKS itself in the Answer Editor
(SeeSec.4.5). Moreover, students sendingyou messagesn the MessageCerter can
attach a graphic represertation of the problem they are currently working on, to
facilitate posing and answering mathematical questions.

Grouping. It is possibleto create arbitrary groups within the course and send
messagego these groups. Simply selectthe namesof the studerts in the Selector:
hold Shift to selecta cortinuousrange, or Ctrl to selecta discortinuousgroup. Then
click the \Comp oseMessage"button.

Check Messages

Click on the \Message" button at the top of the Instructor Module window. You
can receive messagegrom students in a courseonly if this has beenenabledin the
instructor accourt (SeeSec.7.15.).

Check Server Usage

Click on the \Server Stats" button. A table will appear beneath the directories
window (Fig. 7.12). The type of information shown in the table can be changedby
selectinga headingfrom the menu at the top of the table and clicking the \Compute"

button. The options for display are: Enrollment/Activit y, AssessmetiP erformance,
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Figure 7.13: Instructor Account (AdvancedInstructor Module)

Enrollment List, Server Use: Page Hits, Sener Use: User Hours.

NOTE. The information provided by this feature is of interest to system admin-
istrators, instructors, and educational administrators seekinggeneral statistical in-
formation on the useof ALEKS .

Create Instructor Accoun't

Selectthe directory for the collegewhere you wish to create an instructor accourt
(or the directory \All instructors™) and click on the \New Instructor" button. A
form for the new accourt will appear beneath the directories window (Fig. 7.13).
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Supply the instructor's rst and last names,a title (\Mr.,” \Mrs.," \Ms.," etc.), a
Login Name, and a Password. By default, the newaccourt is setfor an instructor. If

you are an administrator, you can make another administrator accourt by cheding

\Instructor and Administrator." The \ID" eld is optional and may be left blank.

\Messagefrom student" should be enabledif you wish the account holder to receive
message$rom studerts (SeeSec.7.13). \Status" must be enabledif the instructor is

to have coursesassigned(if \Status" is enabled,you will seehere how many courses
are assignedto the instructor).

When you are nished Tling in the form click on \Save." This createsthe accoun.
To start over, click \Reset." To cancelthe accoun, click \Delete File."

Other settings may be changedfor the instructor by usingthe additional tabs \Mail"
and \Adv anced.”

Mail

This tab contains options for entering an email address,forwarding ALEKS
messagedo this address,and permitting students to sendthe instructor mes-
sagesthrough ALEKS (SeeSec.7.13).

Adv anced

This tab contains a button for \Cleanup Tools." Thesetools permit the in-
structor to unenroll and delete students and to modify database records in
other ways.

NOTE. Deleting a student removesthat student's records permanenly from
the ALEKS system.

NOTE. Under the \Cleanup Tools," \Records" refersto information in the
database concerning student knowledge as shovn on assessmes and in the
Learning Mode. Clear Recordswill remove all such information. \Stats" refers
to information in the database concerning the hours students have spent in
ALEKS . Clear Stats will remove all such information.

7.16 Edit Instructor Accoun't

Selectthe instructor whoseaccourt you wish to edit and click the \Edit" button.
The sameform will appear asdescribed in \Create Instructor Account” (Fig. 7.13).
The accourt may be deleted (\Delete File") only if there are no coursesand no
students enrolled for this instructor (\Adv anced").
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Figure 7.14: Course Account (AdvancedInstructor Module)

7.17 Create Course Account

Selectthe instructor for whom you wish to create a courseand click on the \New
Course" button. A form for the new accourt will appear beneath the directories
window (Fig. 7.14). Provide a name (e.g., \Aleks") and choose a category. At
this point, you have the option of choosing an instructor other than the oneinitially
selected(if others are available). This will transfer the courseto that instructor.
The \ID" "eld is optional and ordinarily left blank.

The Course Code for the newly-created Course appears in the upper
righ t-hand corner of the screen.

When you are nished Tling in the form click on\Save." This createsthe accoun.
To start over, click \Reset." To cancelthe account, click \Delete File."

Other settings may be changedfor the courseby using the additional tabs \Status,"
\Assessmen," \Learning," \Content," and\Adv anced."

Status
Under \Status" you can closethe coursefor enrollment (by default it is open)
and restrict students' accesdo their account (\assessmem only" or \denied"|
no access). Also, you can requestto be notied by ALEKS (through the
MessageCerter) when any student in the course assessesat 100% of your
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syllabus.

Assessment

The students' assessmeas canberestricted sothat either the initial assessmen

or subsequeh assessmds, or both, can be taken only from the college. For

this setting to be e®ectiw, a valid domain name must be entered in the college
accourt. Instructors wishing to constrain assessmes in this way should con-

tact ALEKS Corporation for assistancein determining the domain addresses
usedby their college.

Learning

If the \Ask a friend" option is chedked, studerts in the coursewill be able to
requestthe name of a classmatefor help with a topic that is causingdizcult y.
\Novice" meansthe system will choose a classmate who has mastered the
conceptvery recerily. \Exp ert" meansthat the systemwill choosea classmate
who masteredthe conceptearlier than othersin the group. The instructor may
pick any point on the cortinuum between\novice" and \exp ert."

This tab also contains options for the use of the ALEKS Worksheet (See
Sec.5.6). The instructor may enableor disable the worksheet, choosebetween
16 review questionsor 12 review plus 4 extra credit, remind students to print
a worksheet when exiting ALEKS , and have answer sheetssert through the
MessageCernter ead time a student downloads a new worksheet.

Other options here concernthe availabilit y of the calculator and of the \Time
to Completion" data to students on their Report page (See Secs.5.2.4, 7.5,
7.7).

Content

Clicking the \Content" tab givesaccessto the ALEKS Content Editor (See
Sec.7.23). This feature lets the instructor quickly and easily modify the content
for a course. If the instructor clicks in the chedkbox for any content area, that
content area is removed from the curriculum of the course; it will also not
appearin assessmds. To seeexactly which items are contained in this content
area, click on the title of the content area.

Adv anced

Under \Adv anced"it is possibleto nd arangeof coursemanagemen features.
\Cleanup Tools" permit the instructor to unenroll and delete students and
to modify databaserecordsin other ways. The \Course Syllabus" button is
equivalent to the \Select Course Syllabus” button (See Sec.7.19). \Assign
Learning Rates" opensthe Learning Rates feature (SeeSec.7.24). \Edit Int.
Objectives" givesaccesdo the Intermediate Objectivesfeature (SeeSec.7.22).
\Schedule Assessmeti permits the instructor to schedule an assessmenfor
the course(SeeSec.7.10.).

NOTE. Under the \Cleanup Tools," \Records" refers to information in the
database concerning student knowledge as shovn on assessmeas and in the
Learning Mode. Clear Recordswill remove all such information. \Stats" refers
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to information in the database concerning the hours studerts have spert in
ALEKS . Clear Stats will remove all such information.
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Figure 7.15: Course Syllabus (Advanced Instructor Module)

7.18 Edit Course Account

Selectthe courseyou wish to edit and click on the \Edit" button. The sameform
will appear as described in \Create Course Account" (Fig. 7.14). The accourt may
be deleted (\Delete File") only if there are no students currently enrolled in the
course(\Unenroll Students").

The Course Code for the Course being edited appears in the upp er righ t-
hand corner of the screen.

7.19 Select Course Syllabus

Selectthe coursefor which you wish to choosethe coursesyllabus and click on the
\Select Course Syllabus" button. You will be shavn a meru of textb ooks available
for integration with this course. If you wish to organizethe content of your course
on the basis of an available textb ook, selectthe name of the textb ook and click
\Next."

The page that follows contains a list of chapter in the textb ook with menus for
assigningdates to ead of them. For ead chapter, assignthe date on which you
require your students to complete that material. If the date is left blank, no date
will be assignedfor that material; this doesnot meanit will be skipped, but rather
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that it will beincluded in the material for the next chapter to which a completion
date is assigned. When you are done assigningdates, click \Save," and the dates
chosenwill gointo e®ect. They can be modi ed at any time.

The textb ook integration feature in ALEKS presetsboth syllabus and intermediate
objectives for the course. During the time that the students are supposedto be
completing a particular chapter, they will seedotted lines on their piecharts showing
how far they needto 1l in, and the date by which they needto do it; if they
completethe chapter there will be a congratulatory messageand they will be moved
to the next chapter. The instructor will also seewhich students in the coursehave
completed the current chapter (SeeSec.7.22).

If a student doesnot completethe chapter by the completion date, there will be no
congratulatory messageand the dotted lines on that student's piechart will move
out to their new positions. The student will still have to complete the un nished
chapter as prerequisite to the current one.

When textb ook integration is in e®ect,the quiz feature in ALEKS is also cus-
tomized sothat quizzescan easily be created on the basisof textb ook chapters (See
Sec.7.11).

If you do not wish to usefull integration of an available textb ook with this course,
click the button \No Integration.” You will then have a choice of syllabi for the
course. You may also have the option of choosing a McGraw-Hill textb ook to be
usedwith ALEKS . When you are nished Tling in the form click on \Save." To
start over or restore defaults, click on \Reset."

NOTE. The \course syllabus" is a set of topics or items usedas a goal for mastery
by the studerts in a given course(SeeChapter 8.). In collegecoursesone syllabusis
usually set for the course.\Standards" are collections of syllabi covering a range of
levels. ALEKS always contains ready-made standards set to appropriate defaults.
Thus, in most casesthe collegeinstructor neednot selectthe coursesyllabus.

7.20 Enroll and Unenroll Students

Select the course for which you wish to enroll or unenroll students and click on
\Enroll in Course." A display will appear beneath the directories window shawing
the namesof all students who may be enrolled. The students currently enrolled in
this courseappear with their nameshighlighted in gray; thoseenrolledin someother
courseare highlighted in yellow. The namesof students canbe highlighted (enrolled)
or dehighlighted (unenrolled) by clicking on them. When all desired changeshave
beenmade, click on the \Save" button.
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Drag and drop. Studerts may be moved betweencoursesmore easily by dragging
and dropping their names. Simply selectthe namesof students to be moved in the
right-hand side of the directories window and drag them to the target folder on
the left. The ertire coursecan be selectedby using Ctrl-A; a corntinuous range by
holding Shift and clicking; or a discortinuous group by holding Ctrl and clicking.
You will seethe target folder becomehighlighted when the studert or students are

ready to \drop."
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Figure 7.16: Student Account (AdvancedInstructor Module)

7.21 Edit Student Account

To edit a student accourt, selectthe name of the student and click on the \Edit"

button. A form will appear beneaththe directories window containing the student's
accourt information: name, login name, ID, email, and current enrollment status
(Fig. 7.16). The student's Password is not shown in a readableform, but it can be
changedto provide a student with a new Password when one has been forgotten.
Corrections or changesmay also be made to the student's name, login name, ID,
and email. The student's ID and email are optional, though it may be useful to
have these on record.

Adv anced. Under \Adv anced," \Cleanup Tools" permit the instructor to unenroll
and delete the student and to modify databaserecordsin other ways. \Records"
refers to information in the database concerning student knowledge as shown on
assessmes and in the Learning Mode. Clear Recordswill remove all such informa-
tion. \Stats" refersto information in the databaseconcerningthe hours the student
has spert in ALEKS . Clear Stats will remove all such information.

Accoun t Information.  The begin and expiration dates of the student's current
accourt are alsoshawvn on this page. Similar information is available to the student
on the Options page (SeeSec.5.2.2).
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7.22

INTERMEDIA TE OBJECTIVES

Figure 7.17: Intermediate Objectives (Advanced Instructor Module)

Intermediate Ob jectiv es

The Intermediate Objectivesfeature was createdto addressthe needsof instructors
using ALEKS in conjunction with a planned sequenceof topics for classramm in-
struction (Fig. 7.17). It enablesinstructors to prioritize certain groups of topics for

speci ed segmeits of time, when thesetopics will be at the focus of classdiscussion.

When intermediate objectives have been set, students will be directed to work on
these objectives as soon as they are available in the domain and guided through
their prerequisitesin the most direct way possible.

To create or edit intermediate objectives, selectthe name of the coursefor which
you would like to set or modify objectivesand click \Edit." On the Edit page,click
the tab marked\Adv anced.” On the pagethat follows, click \Edit Int. Objectives."

The page that follows shows you a list of any intermediate objectives currently
set for your course (or a note that none is currently set) and buttons for adding
and copying intermediate objectives. The datesfor existing intermediate objectives
can be changed by using menus in the list and clicking \Up date." If you wish to
copy one or more intermediate objectivesthat have beenset for another courseor
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section, click \Copy Int. Objectives." Also, you can chooseto prevernt automatic
assessmds for studerts in this coursefor up to v e items beforeful llmen t of your
intermediate objectives. To create a new set of intermediate objectives, click \Add
Int. Objectives," or click an existing set of intermediate objectivesin the list to edit
them.

Here you will seea vertically divided window. This window displays the topics
available to be selectedfor the set of intermediate objectives. To view a single,
scrolling list of topics, click on\Op en All," then on the tiny \X" in the upper right-
hand corner of the window. Selectand unselectitems for inclusion by clicking on
and o®the little chedkmarks in the boxesthat precedethem.

NOTE. ALEKS always maintains the coherenceof its intermediate objectives;
any set of intermediate objectivesmust cortain all of the items within the domain
neededto learn the items it contains. If an item being added to the objectives
has prerequisite items not currently also belongingto the objectives, thesewill be
automatically addedaswell; conversely if an item beingremoved from the objectives
is a prerequisite item for someitems presenly in the objectives, these will also be
removed. The editor warns when this is occurring (SeeSec.8.4.3).

Every set of intermediate objectivesis assignedto a particular date, which is the
date by which the students are to have completed this set of objectives. The date
is setin a pair of menus directly below the selectorwindow, one for month, one for
day. The set of objectiveswill bein e®ectthrough the date to which it is assigned,
after which the next set of objectives will take e®ect. If no date is assigned,the
objectives will take e®ectfollowing the last set of objectivesto which a date has
beenassigned,and remain in e®ectto the end of the course(\ nal" objectives).

The name of a set of objectives appears at the top of the list of topics. Click on
this nameto edit it. When you have picked a name, selectedtopics, and set a date,
click \Save" to enter the objectivesinto the systemfor this course.

When a set of objectivesis in e®ect,both instructor and student will receiwe infor-
mation about progresstoward their fulliment. The instructor will seenotations
on the Course Progress page indicating which students have ful'lled the current
objectives, and which are closeto doing so. The student will seedotted lines on
their piechart shaving how far ead slice will needto be Tled in to achieve the
current objectives. The instructor will seethe samedotted lines when they view the
piecharts for the classand for individual studerts.

When a student usesMyPie to choosea topic for work in the Learning Mode, the
namesof all items that studert is \Ready to Learn" will pop out, just asthey usually
do. Someof the items, however, may appear in gray rather than blue; theseitems
are not available to the student (clicking on them has no e®ect) even though the
student is ready to learn them, becausethey do not belongto the shortest possible



7.22. INTERMEDIA TE OBJECTIVES 107

path leadingthe studert to ful Timen t of the current objectivessetby the instructor.
They may becomeavailable to the student after the current objectives have been
achieved.
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Figure 7.18: Content Editor

7.23 Content Editor

The ALEKS Content Editor is a quick and easyway to modify the content of a
course(Fig. 7.18). Selectthe name of the courseand click \Edit," then click on the
tab for \Content." You will seea list of content areas,ead precededby a chedkbox.
To seewhat is cortained in any of theseareas,click on its title. To removethe area
from the course, click on the chedkbox to place an \x" in the box. This indicates
that the area has beenremovel from the coursecortent; it will also not appear in
assessmes. Then click \Save" to put your changesinto e®ect,or \Reset" to undo
them.

NOTE. The Content Editor is far more corveniert, though somewhatlesspowerful,
than the Syllabus Editor (SeeSec.8.4). Keepin mind that while a syllabus created
or modi ed by the Syllabus Editor canbe usedby any number of courseswithin the
college,the Content Editor acts on only one courseat a time.
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Figure 7.19: Assign Learning Rates (Advanced Instructor Module)

7.24 Assign Learning Rates

The purposeof the Assign Learning Rates feature in ALEKS is to provide instruc-
tors with a highly °exible tool for interpreting and evaluating the work of students
in ALEKS . One possible use of the information provided by this feature is as a
componert in the grading system used for a course, or in some other method of
motivation or reinforcemert for student success.

In the Advanced Instructor Module, selectthe name of the course for which you
wish to assignlearning rates and click the \Progress" button. At the top of the
CourseProgresspageyou will seea link marked \Assign Learning Rates." Clicking
on this link producesa pagewith four rectangular graphs (Fig. 7.19). Each of the
graphsrefersto a particular way of evaluating a student's work: by the percertage of
courseobjectivesthat they have mastered (Grading), by the total number of hours
spernt on ALEKS (Time on Task), by the averagenumber of items gained per hour
(Hourly Progress), and by the average number of items gained per week (Weekly
Progress). The vertical bars appearing in the graphs indicate the distribution of
studerts relative to the given scales.Any combination of these scalesmay be used.
The three buttons to the right of ead graph determine the use of the evaluation:
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if \Disabled," no oneseesit; if \Priv ate," the instructor seesit but the students do
not; if \Public,” the instructor seesit and eat student seesit for their own work.

Each graph hassliders, with labelsreferring to the intervals they de ne. Additional

sliders may be placed by dragging the right-hand or left-hand sliders, or sliders
may be removed by dragging them o®to the right or left. The sliders may be set
and the labels edited as the instructor desires. To change the label on a new or
existing slider, selectthe text of the current label, retype asdesired,and then press
\Return."

The function of the slidersis asfollows: a student's evaluation on a given scaleis the
label of the interval within which that studert is currently located. For example,
if one slider is setto 80 on the \Grading" graph and another slider to 90, with the
interval betweenthem labeled\B," a student who has mastered 82% of the course
goalswill have the evaluation \B." To take another example,if a slider under\Time

on Task" has beensetto 10 hours and another to 20 hours, with the label for their
interval setto \Enough,” a student who hasspent 11 hours on ALEKS will receiwe
the evaluation \Enough." When the desiredsettings have beenmade, click \Save."
Now the labels set to \Priv ate" will appearin the Progresspage.

If any of thesecharts are setto \Public" the students will seetheir ratings according
to those charts whenthey log onto ALEKS . Explain carefully to the students what
the meaningis of the notations that they will see,and how they relate to the overall
goals for the course. Some charts, such as Weekly Progress, may be more useful
to the instructor than to the studernts, as an aid to monitoring students' work and
learning. Theseshould be setto \Priv ate.”

Variable Scale. By default, the segmeits into which values are divided in the
\score" graph are at 5-unit intervals. This can be resetto 2 units for greater preci-
sion, using a link in the lower right-hand part of the page.



Chapter 8

Adv anced Instructor Mo dule:
Standards & Syllabi

By default, the AdvancedInstructor Module displays \Results & Progress," as de-
scribed in the preceding sections (See Chapter 7). A secondmode, \Standards &
Syllabi,” can be chosenfrom the menu at the top of the AdvancedInstructor Mod-
ule window (Fig. 8.1). This mode enablesthe instructor to explore the system of
standardsand syllabi currently available in their ALEKS database. Administrators
with a suzciently high level of user privilege may also copy syllabi and standards,
and modify them to suit the needsof a college. At the collegelevel, the goals of
coursesin mathematics usually correspond to the entire subject matter, so that
editing syllabi is seldomnecessary

The \syllabus" is a set of conceptstaken from the sum total of conceptsde ning
mastery of adomain (e.g., Basic Math or Algebra) that hasbeensetasthe curricular
goal for a particular level of study. That is to say, mastery of this set of conceptsis
equivalent to completion of the curriculum for that level, and all reports generated
by the system for students and coursesusing the syllabus are framed in terms of
this syllabus. A \standard" is a collection of syllabi covering a range of levels, suc
as might be published by a governmert educational authority.

To view a particular standard or syllabus, usethe directories window of \Standards
& Syllabi." This will open the folder for a particular level within a particular

standard. Normally the syllabus will be organized by topics and subtopics using
standard mathematical terminology. There is a list of individual conceptswithin

ead of thesetopics, eat of which is either marked with a chedmark, indicating

that it belongsto the syllabus, or not so marked. Editing a new standard means
adding and removing chedkmarks from individual \items" accordingto somesceme
of curricular progress.

NOTE. The syllabi selectedfor useby particular coursesin ALEKS do not a®ect
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Figure 8.1: The Standards & Syllabi Directory (Advanced Instructor Module)

the system'sassessmen which is always conducted over the ertire domain.

Items, Syllabi, and Standards

In order to understand and usethis part of the Advanced Instructor Module e®ec-
tively, it is necessaryto grasp three key concepts. Additional information can be
found in the discussionof Knowledge Spacetheory (SeeChapter 9).

Iltem

An item is a fundamertal unit of knowledgeor ability recognizedby the system.
An example of an item in Basic Math is \Subtraction of Negative Integers."
Every mathematical subject covered by ALEKS (such as Basic Math) corre-
spondsto a set of items, ead of which can be tested and taught by the system.

Mastery of the subject means mastery of ead of the items making up the
subject.

Syllabus

A syllabus is a subsetof the set of items belongingto a mathematical subject
that has been de ned as the goal for a particular course. For example, a
syllabus for Basic Math is a set of items that students completing the course
are expected to master. All assessmenreports by the ALEKS system are
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8.2

based on some syllabus selectedby instructors or administrators for use by
thosestudents. The ALEKS Syllabus Editor is provided to permit instructors
and administrators to customize existing syllabi (SeeSec.8.4).
Standard

A standard is a set of syllabi, usually covering the entire range of levels over
which a particular subject is taught. A standard should organizethe teaching
of a subject in a cohereri and methodical way. That is, items belonging to
the syllabus for one level should belong to the syllabi for higher levels, and
items should be distributed amongthe syllabi accordingto somewell-founded
pedagogicalrationale. A standard may be published by somesccial or govern-
mental educational authority, or it may be created by a collegeor instructor
for special purposes.

Under \Standards & Syllabi,” usersof the AdvancedInstructor Module can navigate
through a hierarchical listing of the standards currently available and the syllabi
contained by them. Standards and syllabi can be copied. Userswith appropriate
levels of privilege can enter the Syllabus Editor to create new syllabi based on
existing ones,possibly leading to the creation of new standards.

Navigation and Use

Accessto directories under \Standards & Syllabi" is the samefor all levels of user
privilege, instructor and above. Any user of the Advanced Instructor Module may
navigate through all directories and make copiesof all available standards and syl-
labi. Users, however, may changeonly those standards and directories which they
have themselvescreated (by copying existing ones), or those created by userswithin
their authority. This means,for a root administrator, any administrator or instruc-
tor under their administration; for a collegeadministrator, it meansany instructor
in the college. A usernot within the authority of another given userhasindependert
authority. Standardsand syllabi created by a userwith independert authority may
not be changed. The privilege level of a particular user also determineswhere the
new standards and syllabi created by that userwill be placed.

On choosing \Standards & Syllabi,” the user beginswith a master directory
erntitled \All Standards," containing a list of all the standardsavailable for that
system (Fig. 8.1).

On opening any of the listed standards, the useris preseried with a list of the
levels covered by that standard.

On opening any of the levels listed for the given standard, the user will seea
list of the (mathematical) subjects coveredfor that level. At a minimum, there
will be an elemen ertitled \Basic." Each elemen in this list correspondsto a
syllabus available within the system.
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Buttons

The following buttons appear next to and beneaththe navigation display in \Stand-
ards & Syllabi" (Fig. 8.1). The buttons are always visible; which buttons are active
at any given momert dependson what is selectedin the navigation display.

Edit Standard

The selectedstandard must have beencreated (copied from another standard)
by the current useror by onewithin the authority of the current user. The basic
standardsincluded with ALEKS and syllabi createdby userswith independen
authority cannot be changed, but they can be copied and the copieschanged.
A standard is de ned by designating its name, source (authority), and an
optional ID number. The \Enabled" button must be selectedif the standard
is intended for use.

Edit Syllabus

This will open the selectedsyllabus for modi cation in the Syllabus Editor
(See Sec. 8.4). The selectedsyllabus must have been created (copied from
another syllabus) by the current user or by one within the authority of the
current user. Syllabi belongingto the basic standards included with ALEKS
and syllabi created by userswith independert authority cannot be changed,
but they can be copied and the copieschanged.

Copy/New Standard

If a standard is selected,this will make a copy of that standard, usually for
the purposeof establishing a new one basedon it. If no standard is selected,
it createsa new, empty one.

Copy/New Syllabus

If a syllabus is selected,this will make a copy of that syllabus, usually for the
purposeof establishing a new one. If no syllabus is selected,it createsa new,
empty one. If a new standard hasbeencreated, the new syllabuswill be placed
here.

Drag and drop. The syllabi may be copied betweenfolders by dragging and
dropping them. Simply selectthe namesof syllabi to be copiedin the right-
hand side of the directories window and drag them to the target folder on the
left. You will seethe target folder becomehighlighted when the syllabus is
ready to \drop."

8.4 Syllabus Editor

In order to make changesto syllabi that have beencopied, usersmust selectthe new
syllabus and click on the \Edit Syllabus" button (or double-clik on the icon for
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Figure 8.2: The Syllabus Editor (AdvancedInstructor Module)

that syllabus). This givesaccesso the ALEKS Syllabus Editor for that syllabus.
Although the Syllabus Editor is always entered under the heading \Standards &
Syllabi,” it hasits own, distinctiv e interface appearing beneath the \Standards &
Syllabi" directory.

The Syllabus Editor displays items for the given subject, organizedin folders by
generaltopic. To seeitems you must open all folders in which they are contained.
Items are labeled by hameand topic, and indicate whether or not they belongto the
current syllabus by a chedkmark (Fig. 8.2). If a new syllabus is created by copying
another syllabus, preciselythe sameitems are selectedin it asin the original. If the
syllabus is created from scratch, no items in it are selected.

NOTE. If afolder is marked with a large chedmark, this meansthat all items in
that folder currently belongto the syllabus. A small chedkmark meansthat some
of the items in that folder belongto the syllabus. No chedkmark meansno items in
that folder belongto the syllabus.

Clicking on the tiny \x" in the upper right-hand corner of the directory window
createsa single window and makesit possibleto view all the items at once(click on
\Op en All").
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8.4.1 Fields

The following "elds appear above and below the editor display, and should be Tled
in as neededin creating or editing a syllabus.

Standard
The standard to which this syllabus belongs.

Status
Should be set to \enabled" if the syllabus is to be available for use.
Parser

The name of the personcreating or modifying the syllabus (and so responsible
for selection of items). To parsein this sensemeansto establish functional
relationships betweenall elemerns of a sequencethe parseris making all items
for the subject either members or nonmenbers of the syllabus.

Optional identi cation number.

8.4.2 Buttons

The following buttons also appear adjacert to the editor display.

Open All

Shows all folders in the editor display. This givesa complete picture of the
topical structure of the subject matter.

Undo

Undoesthe most recert editing action (the addition or removal of an item).

8.4.3 Using the Syllabus Editor

To de ne a syllabus, the instructor must rst ascertain which of the items in the
complete list of items making up the subject matter are to belongto this syllabus.
This should be a thoughtful decision, usually made within an appropriate institu-

tional framework. At the collegelevel, the goals of coursesin mathematics usually
correspond to the ertire subject matter, sothat editing syllabi is seldomnecessary
If a particular sourceis usedfor de ning a syllabus, the sourceshould be recorded
in the standard containing the new syllabus, and should be documerted externally
asjusti cation for the decisionto adopt the given syllabus. If the courseis part of a
sequencethe syllabi for the other coursesin this sequencewill normally be de ned
together with it aspart of a single progression.
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Oncethe list of items to be included hasbeenestablished,the instructor responsible
for editing the syllabus examinesead of the displayed items. There should be a
chedkmark before ead item to be included, and no chedkmark before items that
are not to be included. A chedmark is added or removed by clicking onceon the
chedkbox. Following this, click on the \Save" button to record the syllabus.

NOTE. ALEKS always maintains the coherenceof its syllabi; any ALEKS syl-
labus must cortain all of the items within the domain neededto learn the items it
contains. If an item being addedto the syllabus has prerequisite items not belong-
ing to the syllabus, thesewill be automatically added aswell; corversely if an item
being removed from the syllabus is a prerequisite item for someitems preserly in
the syllabus, these will also be removed. The Syllabus Editor warns when this is
occurring.
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Chapter 9

Kno wledge Spaces and the Theory
Behind ALEKS

9.1

9.2

9.21

History

Knowledge SpaceTheory hasbeenunder developmen since1983by ProfessorJean-
Claude Falmagne, who is the Chairman and founder of ALEKS Corporation, and
other sciertists (especially, Jean-Paul Doignon from Belgium) in the United States
and Europe.

ALEKS is the rst computer systemto embody Knowledge SpaceTheory for as-
sessmeh and teaching.

Theory

An exposition of Knowledge SpaceTheory is not intended here, nor is one necessary
for the purposesof this manual. Knowledge SpaceTheory is expressedin a math-
ematical discipline often referredto as\Com binatorics." The Bibliography cortains
a number of referencesfor those interested in further details (SeeSec.9.3). What
follows here is a brief, intuitiv e summary introducing certain fundamenal terms
employed in discussionsof ALEKS .

Domain, Items, and Instances
An academicdiscipline such as Basic Math or Algebra is represerted as a particular
set of problems or questions that comprehensiely embody the knowledge of the
discipline. That set is called the domain, and the problems are called items. A

symbolic represetiation of the domain of Basic Math usesdots standing for items
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Figure 9.1: Domain of Basic Math

(Fig. 9.1). One of the items, which might be ertitled \W ord Problem with Percert-
ages," is indicated by a line. The problem in the rectangle is an instance of that
item.

Each item, or problem type, has dozens, sometimes hundreds, of instances. In
ALEKS , the domain of Basic Math is made up of about one hundred items, rang-
ing from two-digit addition (without carry), to negative exponerts. Algebra has a
domain containing around two hundred items. Full mastery of the domain implies
the ability to solve problems corresponding to all the items making up the domain.

Determining the setof items that make up the domainisthe rst stepin constructing
a \knowledge structure” for that domain. This is done by resear® in instructional
materials and standards and very systematic, painstaking consultation with instruc-
tors. Substartial agreemet is achieved amongexpert pedagoguesn the choiceand
de nition of items. The setof items nally arrived at and forming the domain must
be comprehensie, that is, it must cover all the conceptsthat are essetial in the
particular academicdiscipline.
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9.2.2

9.2.3

Figure 9.2: Knowledge State

Kno wledge States

The knowledge state of a student is represened by the set of items in the domain
that he or sheis capable of solving under ideal conditions (Fig. 9.2). This means
that the studert is not working under time pressure,is not impaired by emotional
turmoil of any kind, etc. In reality, carelesserrors may arise. Also, the correct
responseto a question may occasionally be guessedby a subject lacking any real
understanding of the question asked. (This will occur very rarely when using the
ALEKS system, becausemultiple choice answers are not used.) In general, an
individual's knowledge state is thus not directly obsenable, and hasto be inferred
from the responsesto the questions.

Kno wledge Structures and Kno wledge Spaces

It shouldbeintuitiv ely obviousthat not all possiblesubsetsof the domain are feasible
knowledgestates. For instance, every student having mastered\long division" would
also have mastered \addition of decimal numbers." Thus, there is no knowledge
state containing the \long division" item that doesnot alsocontain the \addition of
decimal numbers" item. The collection of all feasibleknowledgestatesis referred to
as the knowledge structure. In the current implementation of ALEKS for Basic
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Figure 9.3: Learning Path

Math, the number of feasible knowledge states is approximately 50,000. Thus,
the knowledge structure for Basic Math contains approximately 50,000 knowledge
states. In order to assess studert in Basic Math, ALEKS must nd out by etcient
guestioningwhich of these50,000statesthe studert isin. This large number of states
meansthat there are many possibleways of acquiring knowledge,i.e., many learning
paths (Fig. 9.3). In the ALEKS knowledge structure there are literally billions
of such learning paths. A \knowledge space" is a particular kind of knowledge
structure.

As in many real-life applications, \noise" and errors of various sorts often creepin,
which require the elaboration of a probabilistic theory. The ALEKS Systemis based
on sud a probabilistic theory, which makesit capable of recovering eleganly from
any misconceptions. For instance, ALEKS is capable of deciding that a studert
has mastered an item, even though the student has actually made an error when
preserted with a problem instantiating this item. This is not mysterious: a sensible
examiner in an oral exam, observing an error to a question about addition would
neverthelessconcludethat the student has mastered addition, for example, if that
student had given evidenceof skillful manipulation of fractions.
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9.2.4

Figure 9.4: Outer Fringe of a Knowledge State

Inner and Outer Fringes of a Kno wledge State

An item that has not yet been mastered by a student may not be immediately
learnableby that student. Learning oneor more prerequisiteitems may be necessary
Considera studert in a particular knowledgestate K. The set of all items that may
be learnedimmediately by a studernt in that state K is called the outer fringe of the
state K. More precisely an item is in the outer fringe of the state K if the addition of
that item to the state K forms a new, feasibleknowledgestate (Fig. 9.4). Typically,
the outer fringe of a knowledge state will contain betweenone and a few items.

Similarly, an item is in the inner fringe of a state K if there is someother knowledge
state to which that item may be addedto form state K (Fig. 9.5). The inner fringe
of a state K is thus de ned asthe set of all items which may have beenthe last one
learned.

These two concepts of inner and outer fringes are used in powerful ways in the
Learning Mode of the ALEKS system. For example, the system always o®ersa
student problemsto solve that are basedon items in the outer fringe of his or her
state. If ALEKS judgesthat a student is experiencingditculties in learning some
new item, ALEKS typically reviewsthe mastery of items in the inner fringe of the
student's state that are alsorelated to the new item to be learned.
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Figure 9.5: Inner Fringe of a Knowledge State

9.2.5 Assessment

How can ALEKS uncover, by excient questioning, the particular knowledge state
of a student? While the details of ALEKS 's method for achieving sud a goal
are technical, the guiding intuition is commonsensical. At every momernt of an
assessmen ALEKS choosesa question to be \as informativ e as possible.” In our
context, this meansa question which the student has, in the system's estimate,
about a 50 percen chanceof getting right. The student's response(correct or false)
determinesa changein all the likelihood values: for instance, if the questioninvolved
a manipulation of fractions, and the studert's response was correct, then all the
knowledge states containing this item would have their likelihood valuesincreased.
The speci ¢ way the questionsare chosenand the likelihood valuesaltered makesit
possiblefor ALEKS to pinpoint the student's state quite accurately in a relatively
short time. In Basic Math, for example,approximately 15{25 questionsoften suzce.

Finally, it should be noted that the assessmenreport givento studerts, instructors,
and administrators is a very precisesummary of the student's knowledgestate. If the
structure is known, the outer fringe and inner fringe together completely de ne the
student's knowledge state. Internally, the systemregistersthe student's knowledge
or non-knowledge of ead item in the domain.

A comprehensie treatment of Knowledge SpaceTheory can be found in Doignon
& Falmagne, Knowledge Spaces (Springer-Verlag, 1999).
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Chapter 10

Frequently Asked Questions

10.1 General

What is ALEKS?

ALEKS is the new way to learn math on the World Wide Web. By knowing
exactly which math conceptsthe student has mastered, which are shaky, and
which are new but within reach, ALEKS enablesthe student to work on those
conceptsthe student is most ready to learn. ALEKS is a full-time automated
tutor, including explanations, practice and feedba&. ALEKS closely interacts
with the student, continuously updating its precisemap of the student's knowledge
state. ALEKS combinesthe advantagesof one-on-oneinstruction and evaluation
with the corvenienceof being on-call, on your computer, 24 hours a day, sewen
days a week. The costof ALEKS is a small fraction of the cost of a human tutor.

What makes ALEKS di®eren t?

A great many important di®erencesexist between ALEKS and other kinds of
\educational software," including its nely individualized instructional features,
easyaccesover the World Wide Web, its rigorous and comprehensi educational
content, and its course-managemenmodule for instructors and administrators. A
critical di®erenceis the capacity of ALEKS for etcient, precise,comprehensie,
and qualitativ e assessmen This not only makesit a valuable tool for monitoring
educational progress,but alsoenablesit to provide students with the material they
are most able to learn at a particular time. This meansthat the students are given
neither material that they have already mastered nor material that they are not
well suited to work on yet becausesomeprerequisiteshave yet to be learned.

ALEKS is a self-cortained learning environment, with complete sets of practice
and explanatory units neededfor the subjects that it covers. The units may also
be referencedor linked to textb ooks for extendedtreatment of mathematical con-
cepts. There is an online student mathematics dictionary accessedy clicking on
underlined mathematical terms (hypertext links), and a diagnostic feedbak facil-
ity that, in many cases,is able to explain the nature of misunderstandings and
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errors made by studerts.

For instructors, ALEKS o®ersa complete administrative and monitoring facil-
ity through which individual and group progresscan be cheded, standards can
be established, enroliment managed, and messagesxdanged. ALEKS can be
con gured for usewith diverseeducational standards.

ALEKS is not a game or \edutainment."” It is an automated educational tool
with robust, carefully-designedfeaturesfor both learnersand educators.

What are the parts or \mo dules" of ALEKS?

The principal \mo dules” of ALEKS are the AssessmentMode, in which stu-
dent knowledge is rigorously assessedthe Learning Mode, where students work
on mastering speci ¢ concepts, the Instructor Module, in which instructors and
administrators are able to monitor student progressand carry out administrativ e
functions, and the Administrator Module, which permits managememn and moni-
toring of an arbitrary number of separateinstitutions, sud as those making up
a multi-campus community college system. There is also a Tutorial (which stu-
dents take oncewhen rst registering with the system), online help, a mathematics
Dictionary, graphic display of assessmenresults and learning progress,and many
other features.

Why is ALEKS on the Internet?

ALEKS is available on the Internet so that a student who has registered with
the system can useit from any suitable computer, in a college,at home, or any-
where else. Very little technical preparation must be done to use the system.
All you needis a self-installing, self-mairtaining \plugin" obtained directly from
the ALEKS website for Higher Education Math. No disks, CD's, peripherals, or
backup facilities are required. All data is kept on the ALEKS Corporation sener.

10.2 Technical

What are the technical requiremen ts for using ALEKS?

[Sec. 3.2] The following table preserts the technical requiremerts for ALEKS in
summary form:

PC Macintosh
Operating System | Windows 95/98/2000/ME/XP/NT4.0+ MacOS 7.6.1+
Processor Pemur_n 133+ MHz (166+ preferred),
Pertium 1+

RAM Memory 32+ MB 32+ MB

Browser Netscape 4.5-4.8,6.0+, Explorer 4.0+ Netscape 4.5-4.8
(6.0+, Explorer
5.2+ OS X only)

Modem Speed 28+ kbps 28+ kbps
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Your browsershould be con gured with Java enabled. Both Netscape and Internet
Explorer usually ship with Java. You can also install Sun Microsystems' Java
VM, version 1.4.1+, which can be obtained from Sun.

Note that any of the kinds of direct connection(cable, ISDN, DSL) that aretypical
in computer labs are adequatefor usewith ALEKS . If your computer lab hassecu-
rity safeguardsin place, you will needthe cooperation of your LAN administrator,
system administrator, or lab technician to install the ALEKS plugin.

If you have America Online 4.0 you will have to upgradeto America Online 5.0 or
higher in order to use ALEKS . You can upgrade from AOL.

Where can | get more information on ALEKS? How can | try out the
system?
The ALEKS website for Higher Education Math provides complete information
on the ALEKS system, including a Quick Tour, Guest registration, licensing,
history and theory, and technical support.

http://www.highedmath.aleks.com

10.3 Theory

What is the theory behind ALEKS?

[Chapter 9] [Sec. 9.3] ALEKS is basedon a eld of Cognitive Science(Math-
ematical Psychology) called \Kno wledge Spaces." The purpose of researt in
Knowledge Spacesis to model human knowledge in any subject, using math-
ematical tools such as Set Theory, Combinatorics, and Markovian Processesso
as to make possible fast and accurate assessmenthrough interactive computer
applications. There are numerousscierti ¢ publications in the eld of Knowledge
Spacesdating bad to the early 1980's. A recert, authoritativ e treatment (with
Bibliography) is Doignon & Falmagne, Knowledge Spaces (Springer-Verlag, 1999).
What is an \item"?

[Sec. 9.2.1] In Knowledge Spacetheory, an \item" is a concept or skill to be
learned, the mastery of which is captured by a \problem type" serving asthe basis
for speci ¢ assessmenand practice problems. Thus the item \addition of two-digit
numbers without carry” might produce the problem (instance) \What is 25 plus
11?"

What is a \domain"?

[Sec. 9.2.1] In Knowledge Spacetheory, a\domain" is the set of all items making
up a particular subject matter, such as Basic Math. A learner is consideredto
have masteredthe domain when that learner can solve problems corresponding to
all the items in the domain.

What is a \kno wledge state"?

[Sec. 9.2.2] In Knowledge Spacetheory, a \knowledge state" is the set of items
belongingto a domain that alearnerhasmasteredat somepoint in time. We speak
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of knowledge states in relation to a particular learner and a particular domain.
Obviously, a learner's knowledge state changesin time, and the goal of learning is
that it should evertually include (correspond to) the entire domain.

What is the \outer fringe" of a knowledge state?

[Sec. 9.2.4] In Knowledge Spacetheory, a learner's \outer fringe" is the set of
items, any one of which can be added to the current knowledge state, to make a
new, feasibleknowledge state. Theseare the items that the studert is considered
most \ready to learn."

Progressis made from one state to another through one of the items in the rst
state's \outer fringe."

What is the \inner fringe" of a knowledge state?

[Sec. 9.2.4] In Knowledge Spacetheory, a learner's \inner fringe" is the set of
items, any one of which can be taken away from the current knowledge state, to
make a new, feasible knowledge state. These are the items that the student may
have learnedrecertly, and thus whoseknowledge might be shaky.

What is a \kno wledge structure"? What is a \kno wledge space"?

[Sec. 9.2.3] In Knowledge Spacetheory, \knowledge structure” or \knowledge
space"(the two conceptsdi®erin atechnical way) refersto the collection of feasible
knowledge states for a particular domain. It is a key point that not all sets of
items from the domain (subsetsof the domain) are feasibleknowledge states. For
instance, in mathematics there can be no knowledge state corntaining the item
\ nding the squareroot of an integer" that doesnot cortain the item \addition of
two-digit numberswithout carry,” sinceno onewill masterthe "rst without having
masteredthe second.

How was the structure created?

The knowledge structures (or, brie®y, \structures") usedby ALEKS are created
by analysisof the subject matter and extensive, computer-aided querying of expert
instructors. When ALEKS assessea studert, it is actually searding the structure
for knowledge states that match the student's presen competence.

What is the educational philosoph y behind ALEKS?

The educational use of ALEKS is not tied to any particular theory of education
or knowledge acquisition. A key insight underlying ALEKS is the existenceof a
vast multiplicit y of diverse\learning paths" or sequence®f topics by which a eld
can be mastered. Basedon an inverntory of knowledge states that numbersin the
tens of thousands (for the subjects currently covered by ALEKS ) the specialized
mathematical tools of Knowledge Spacetheory make it possiblefor the systemto
accommalate literally billions of possibleindividual learning paths implied by the
relations among states.

ALEKS doesnot embody a particular philosophy of teaching mathematics; rather,
it is compatible with any pedagogicalapproacd.
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10.4 Assessments & Reports

What is an ALEKS assessment?

[Chapter 4] An assessmenby the ALEKS system consists of a sequenceof
mathematical problems posedto the student. The answers are in the form of
mathematical expressionsand constructions produced by the system'sinput tools
(no multiple choice). The student is encouragedto answer \I don't know" where
this is appropriate. During an ALEKS assessmdn the studert is not told whether
answers are correct or incorrect. The assessmenis adaptive. Each question after
the rst is chosenon the basisof answers previously submitted. Assessmen prob-
lems (lik e practice problems) are algorithmically generatedwith random numeri-
cal values. The length of the assessmenis variable, between15 and 35 questions.
There are no time constraints, but many assessmes can take lessthan a half-hour
and few more than an hour. Studerts taking an assessmenneedto have paper and
pencil. Calculators are not permitted in assessmets for Basic Math, but simple
calculators without graphing or symbolic functions are permitted for Algebra. A
basic calculator is part of ALEKS .

No help whatsoever should be given to students taking an assessmen not even
rephrasing problems. Outside help can easily lead to false assessmemnresults and
hinder subsequeh work in the ALEKS Learning Mode.

Studerts are always assesseavhenthey rst register with the ALEKS system. It
is highly advisablethat all assessmets from which the instructor usesdata in any
way (such as for placemen) take place under the instructor's supervision. At a
minimum, the initial assessmenmust be supervised.

How does the ALEKS assessment work?

[Sec. 9.2.5] In assessin@ student's knowledge,the systemis in fact determining
which of the feasibleknowledgestatesfor that subject correspondsto the studert's
current knowledge. The assessmenis probabilistic, so that it is not fooled by
carelesserrors. (Lucky guessesare very rare, becausemultiple choice answers
are not used.) Likelihood values (values for the likelihood that the student is
in a particular knowledge state) are spread out over the states belonging to the
structure. With ead correct answer, the likelihood of states cortaining the item
for which a correct answer was given is raised and that of states not containing
the item lowered. The reverseoccurs for incorrect answersor \l don't know." At
ead step of the assessmen the system attempts to choosean item for which it
estimates (based on current likelihood values) the student has about a fty-fty
chance of successsud questionsare maximally informative. When the likelihood
values of a few states are extremely high and those of all the rest are extremely
low (in technical terms, when the entropy of the structure is lower than a certain
threshold value), the assessmeanendsand results are produced.

If a student makes a carelesserror or lucky guess,this will appear inconsistert
with the generaltendency of the student's responsesand the systemwill \prob e"
that area of knowledge until it is sure. For this reason,inconsistert assessmets
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(often resulting from lack of concerration) may require more questions.

How should | interpret the assessment rep ort?

[Sec. 4.6] The results of an ALEKS assessmenare shown in the form of one or

more piecharts. A piechart correspnds to a subject matter (domain) or to the

curriculum of a particular course. Each slice of the pie corresponds to a general
topic. The degreeto which the sliceis Tled in with solid color shows how closethe

studert is to masteringthat area. Where coursesare beingtakenin sequencethere

may be piecharts showing the previousand/or subsequeh coursesin that sequence.
(Experienceshows that in such casedearning goeson at di®eren curricular levels
simultaneously, so multiple charts are indispensable.)

An extremely important aspect of the piecharts is their indication of what a stu-
dert is currently most\ready to learn" (that is, the \outer fringe" of the studert's
current knowledge state). Theseitems are listed beneath the piecharts in an As-
sessmeh Report and are also given through the piecharts themselwes. When the
mousepointer is placed over a slice of the pie, a list popsout shawing the concepts
that the student is most\ready to learn" in that part of the curriculum (there may
be none). Clicking on any of these conceptstakesthe studert into the Learning
Mode to work on it.

The piecharts are displayed following assessmes, after a concepthasbeenworked
on in the Learning Mode, and when a student clicks on \MyPie" to changetopics.
At any giventime, a student canonly chooseto work on conceptsthat the studert
is currently most \ready to learn.” This number may vary betweentwo and a
dozen,depending on what part of the structure is involved.

10.5 Learning Mo de

What is the Learning Mo de?

[Chapter 5] The Learning Mode in ALEKS cortains featuresto help students
practice and master speci ¢ mathematical conceptsand skills. In the Learning
Mode, students are always working on a speci ¢ conceptthat they have chosenand
that, in the system'sestimation, they are fully preparedto master. If the learner
successfullysolves an appropriate number of problems basedon that concept, the
systemwill tentativ ely determine that it hasbeenmasteredand o®era new choice
of topics. If the student has ditcult y, the system will attempt to diagnoseand
interpret the student's errors. It will also provide explanations of how to solve
problems and de nitions of mathematical terms. It may suggestthe name of a
classmatewho can help. If the student is unable to master the conceptright now,
or if the student wishesto change topics, a new choice of topics will be o®ered.
After acertain time hasbeenspert in the Learning Mode, or after a certain amount
of progresshas beenmade, the student will be reassessedutomatically unlessthe
instructor has already requesteda new assessmemn
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What is the relationship between the Assessment Mo de and the Learning
Mo de in ALEKS?

The Assessmenand Learning Modeswork together in a cyclical fashion, beginning
with the initial assessmen A studert is assessedand the results of the assessmen
sene asa basisfor the student's entry into the Learning Mode (the student works
on conceptsthat the assessmenshowvedthat student most\ready to learn™). After

a certain time in the Learning Mode, during which the results of the previous
assessmenare tentativ ely updated according to whether the student masters or
fails to master new concepts,the studert is reassessednd the cycle beginsagain.
In this sense, ALEKS is an interactive learning system guided and powered by
ongoing diagnostic assessmen

10.6 Educational Use

What is the best way to use ALEKS with my course?

The greatest factor in successfuluse of ALEKS is regular, structured use, with
closemonitoring of student progressby the instructor. We recommendsdeduling
regular lab sessionswith ALEKS , totalling a minimum of three hours per week,
as part of your courserequiremerts. Not every lab sessionneedbe supervised by
the instructor, but the initial assessmencertainly should be. Any other interim
and concluding assessmets scheduled specially by the instructor normally should
also be supervised.

This having been said, there has been successfuluse of ALEKS in a very wide
variety of contexts and structures, including independernt study. ALEKS Corpo-
ration is happy to consult with instructors on the best way to use ALEKS with
their studerts.

Can ALEKS be used with handicapp ed and learning-disabilit y studen ts?
Is ALEKS a remedial tool?

ALEKS is designedto help all students who can read suzciently to understand
what it says, and who can usea computer. It hasbeenusedsuccessfullywith stu-
dents exhibiting a range of learning disabilities. Students with reading dixculties

can also useit, provided that there is someoneon hand to help them as needed.
The systemdoesnot currently contain facilities for audio output.

What burden will ALEKS place on our computer lab and Lab Direc-
tor/LAN  Administrator?

Normally ALEKS requires very little support from local computer technicians,
given the automatic installation and maintenance of the ALEKS plugin. Most
of the time, however, the lab administrator will needto assistwith installation in
order to overcomesecurity obstacles(for excellert reasons,collegecomputer labs
tend to prevent students from installing their own software). In a few cases,the
presenceof a \ rew all" or other security measuresmay require somework on the
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technician's part for successfulinstallation. Again, ALEKS Corporation stands
ready to assistwith problems of this nature.
Does ALEKS need to be used with a particular textb ook?

ALEKS is designedto be usedwith any syllabus, curriculum, or textb ook. The
system may also be referencedor linked to a textb ook or online applications for
particular courses. The fundamenal idea of the ALEKS systemis to allow stu-
derts to pursue individualized paths to mastery of the subject matter. For this
reasoninstructors may very commonly nd their students learning material that
has not yet beencovered in the course. This should be regarded as a sign of the
system's e®ectiwe use.

Does ALEKS have special features for educators?
[Chapters 6, 7, 8] Studerts' useof ALEKS and their progresstoward mastery
can be monitored using the facilities of the Instructor Module. The Instructor
Module (called Administrator Module whenit includes more than onecollege)also
enablesinstructors and administrators to establishthe syllabi and standards used
by ALEKS , to con gure accourts, to nd statistics on multi-campus community
collegesystemuse,and to excdhangemessagesAn instructor or administrator who
hasbeenregisteredwith ALEKS enters the Instructor Module immediately upon
login.

What are Results & Progress? What are Standards & Syllabi?
There aretwo parts of the Instructor Module, \Results & Progress"and \Standards
& Syllabi." The former is by far the more commonly used. It contains informa-
tion on system use and progressby students and groups, as well as all necessary
facilities for accourt and database managememn. The latter is used strategically,
to de ne the standards and syllabi that will be usedover extended periods of time
by colleges. Actions taken in \Standards & Syllabi" should be the outcome of
well-consideredmulti-campus community collegesystem decisions.

How does ALEKS de ne standards and syllabi?
[Chapter 6, 8] In ALEKS , a syllabus is a set of items belonging to a domain
that is determined to be the goal for mastery in a particular course. In a typical
situation, the syllabus of a college Basic Math course will be the ertire set of
items for Basic Math. The syllabus is, if not equivalent to the ertire domain,
is de ned by selection of a particular subsetof the domain. This is donein the
Syllabus Editor by adding and removing chedkmarks next to the namesof items.
A \Standard" in ALEKS is a group of syllabi consideredto constitute a logical,
integrated sequence.

How can | use ALEKS Corp oration Customer Supp ort?
[Sec. 11] You can contact ALEKS Corporation using the information in Chapter
10 of this manual. We request that this information not be given to studerts.
ALEKS Corporation doesnot provide technical or other support directly to stu-
dents using ALEKS in collegecourses. Studerts should approac their instructor
“rst with any questionsor problems regarding the use of ALEKS . Questionsthe
instructor is unable to answer can then be brought to our attention.
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Supp ort

NOTE. Troublesho oting information is found in App endix A.10 of this
Instructor's  Man ual. Most problems can be resolved using this brief
reference.

Current information on ALEKS is available at the ALEKS website for Higher
Education Math:

http://www.highedmath.aleks.com

Tedhnical support and consultation on the e®ective use of ALEKS is provided to
educatorsby ALEKS Corporation. Pleasecontact us by email:

highed-support@aleks.com

by telephone:

(714) 245-7191 x201
or by fax:

(714) 245-7190

In reporting problems and seekingsupport, pleasemake a photocopy of the form
provided and gather complete information as a preliminary to contacting us (See
Sec.11.1). This will help usto resolwe any ditculties as quickly and completely as
possible. Instructors should have their students 1l out theseforms for problemsthat
occur in accessingALEKS from home. In many casesthe information provided by
students should enableinstructors or supervisorsto resolve the problemsthemseles.
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If this is not possible,the instructor should contact ALEKS Corporation with all
relevant information.

NOTE. We askthat students using ALEKS not contact us directly, but approac
their instructors rst. It is hoped that the information in this Instructor's Manual
will enableinstructors to answer many of their studerts' questions.

We also welcome any and all commeris and feedba& on ALEKS . Here is our
mailing address:

ALEKS Corporation
Higher Education Customer Support
400 North Tustin Averue, Suite 300
Sarnta Ana, CA 92705
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11.1 Form for Reporting Problems

Please use the following form to gather information before reporting a
problem: (Make a copy to avoid writing in the book.)

Customer Support FAX (714) 245-7190‘

USER (Higher Education Math)
Name:___ Telephone:______  Email:
College: _ Instructor: _____ Course:

Best time to call:
COMPUTER ON WHICH PROBLEM OCCURRED (App. A.2)

Computer make and model name or number:

Processortype and speed(MHz): __ RAM (MB):

Connection: Modem O Speed:
Cableg DSLO ISDNO Other: O

Browser: Netscape 450 460 470 O
Internet Explorer 4 05 O O
AOL 4 o5 O O
Other:

Operating System: Windows 950 980 O
Windows NT 4.00 O
MacOS 7 O 8 O O
Other:

WHERE PROBLEM OCCURRED (App. A.10)

(URL usedto accessALEKS )

1. going to the ALEKS website (App- A3) O

2. installing the plugin (App. A3 A7) O

3. logging on to ALEKS (App- A.3,A.6) O

4. using ALEKS in:
Registration (App. A.3) O Tutorial (App. A.4) O
Assessmeh (App. A.5.1) O Report (App. A.5.2) O
Learning Mode (App. A.5.3) O

PRECISE ERR OR MESSA GE (if any):

DESCRIPTION OF PR OBLEM: (Recurrent? Yesd No )

My technical pro ciency: Beginner O Intermediate O High O
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App endix A

ALEKS Student User's Guide

Al

Preface

Welcometo ALEKS ! You are about to discover oneof the most powerful educational
tools available for learning mathematics. Combining advanced learning technology
with the °exibilit y of the World Wide Web, the ALEKS systemprovides a \smart"
interactive tutoring system with unmatched features and capabilities. Richly sup-
plied with illustrations and referencematerials, ALEKS constartly challengesyou
and supplies extensive feedbad& on what you have accomplished. ALEKS will al-
ways help you selectthe ideal topic to work on now. That way you learn concepts
in the order that's best for you. ALEKS provides individualized, one-on-onein-
struction that ts your schedule. It is available wherewer you accesshe Web.

ALEKS was deweloped with support from the National ScienceFoundation. It
is basedon a eld of Mathematical Cognitive Sciencecalled \Kno wledge Spaces."
The purposeof researt in Knowledge Spacesis to model human knowledge of any
subject for quick and preciseassessmenby interactive computer programs.

The ALEKS systemis self-explanatory and includes online instructions and feed-
back. This booklet contains basicinformation to help you begin using ALEKS . In-
structors using ALEKS with their coursesare provided with an Instructor's Manual
containing completeinformation on the system'soperation. They should be able to
answer any questionsbeyond those dealt with in these pages.

NOTE. ALEKS is designed for use without help from a manual. Your
instructor  will assist you in registering with the system and beginning
to use it. If questions arise, or if you want to learn more about ALEKS,
use this Guide. It is intended as a convenient and concise reference.

Only registered users can keep an account on ALEKS. (Anyone may
try the system as a guest) Two or more persons cannot use the same
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ALEKS account. The system will regard them as a single person and
giv e incorrect guidance.

A.2 Technical Requiremen ts

PC Requiremen ts

You can use ALEKS on any PC with a Pertium or equivalent (AMD, etc.)
processorof 133MHz or more (166+ MHz preferred) or any Pentium 11, 111, or
later processor.At least 32 MB of RAM are required. Your operating system
must be Windows 95/ 98/ 2000/ ME / XP / NT4.0 or higher.

The following popular web browsers are compatible with ALEKS on PCs:
Netscape Communicator 4.5-4.8,6.0 or higher, Internet Explorer 4.0 or higher.

Macin tosh Requiremen ts

ALEKS canbe usedon a PowerMac or iMac with at least 32 MB of RAM. If
your operating systemis MacOS 7.6.1 or higher, you can use Netscape Com-
municator 4.5-4.8. If your operating systemis MacOS X or higher, you can

also use Netscape Communicator 6.0 or higher and Internet Explorer 5.2 or
higher.

Internet Access

ALEKS is usedover the World Wide Web. You must have an Internet connec-

tion by dialup modem (at least 28k) or any other kind of accesdo the Internet
(cable, ISDN, DSL, etc.).

America Online Subscrib ers

If you have America Online 4.0 you will have to upgrade to America Online
5.0 or higher in order to use ALEKS . You can upgrade from AOL.

A.3 Registration & Installation

Before You Begin. In order to register as an ALEKS user you need the
Access Code inside the back cover of this booklet. You alsoneeda Course Code
provided by your instructor.  When you register with the ALEKS system your
name is entered into the database and records of your progressare kept. If the
ALEKS plugin hasnot beeninstalled on the computer being usedfor registration,
it will be installed automatically aspart of this procedure.

Step 1. Go to the ALEKS website for Higher Education Math by typing in the
following address:

http://www.highedmath.aleks.com
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Figure A.1: The ALEKS Website for Higher Education Math

NOTE. If you are typing this URL by hand, pay careful attention to the spelling
\aleks." Also, the other ALEKS websitesyou might nd using a seard enginewill
not work for you. You will be able to register only at the addressgiven above.

For your corvenience,add a \Bo okmark" or \F avorite" at this location. This is the
site where you will log in to your accoun.

Step 2. Click on \Register with ALEKS" (Fig. A.1).

Step 3. You will seeinstructions for students and instructors registering with
ALEKS . Click on \Register" whereit says \F or Students” (on the left-hand side).

NOTE. If you do not have a current plugin, onewill be installed. Do not interrupt
this processuntil a messageappearssaying that the installation is complete. Then
you will needto quit your Web browser (\Exit,” \Close," or \Quit" under the \File"
menu) and open your Web browseragain. Then go back to the ALEKS website for
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Figure A.2: Course Code

Higher Education Math (use your Bookmark/F avorite). Return to Step 1, above,
to begin registration.

Step 4. At the beginning of registration you will be asked for your Course Code.
The Course Code is supplied by your instructor. Enter this in the spacesprovided
and click on \Next" (Fig. A.2).

Step 5. To continue your registration you will be asked for your Access Code.
It is on a sticker inside the badk cover of this booklet. Enter the AccessCode in
the spacesprovided and click on \Next" (Fig. A.3).  Answer the questions to
complete your registration. Among other questions,you will be asked to enter your
email address. Supplying this information enablesyour site administrator to help
you with problems more quickly. You will also be able to enter your Student ID
number. (Both email and Studert ID are optional information.)

Step 6. At the end of registration you will be given a Login Name and Password.
Write these down and keepthem in a safeplace. You will needthem to return to
the system (See Sec.A.6). Your Login Name is not the same as your name. It
usually consistsof the rst letter of your rst name plus your whole last name run
together, with no spacesor punctuation. Thus \Jane Smith" may have the Login
Name\jsmith"; if there is more than one\Smith" in the databasewhose rst name
beginswith \J," a numeral will be appended, as \jsmith2." You can change your
password at any time (SeeSec.A.5.5).

NOTE. Your Login Name and Passvord can be typed with upper- or lower-case
letters. Neither may cortain spacesor punctuation. If you forget your passvord
but you did enter your email addressin ALEKS , click on the link underneath the
Password eld on the ALEKS home page(\Did you forget your passvword?").
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Figure A.3: AccessCode

A.4  Tutorial

The ALEKS systemdoesnot use multiple-choice questions. All answers are math-
ematical expressionsand constructions. After registration, the ALEKS Tutorial
will teach you to usethe simple tools neededfor your course(Fig. A.4). There is
plenty of feedba& to help you complete it successfully

NOTE. The Tutorial is not intendedto teach mathematics. It just trains you to use
the ALEKS input tool (called the \Answ er Editor"). The correct input is always
shown, and you simply ernter what you see. Online help is also available while you
are using ALEKS by clicking the \Help" button, which gives you accessto the
sectionsof the Tutorial (SeeSec.A.5.5).

A.5 Assessments and Learning

A5.1 Assessments

Instruction through ALEKS is guided by preciseunderstanding of your knowledge
of the subject. This information is obtained by assessmes in which the system
asksyou to solve a seriesof problems. (The system'sestimate of your knowledgeis
alsoupdated when you make progressin the Learning Mode.) Your rst assessmen
occurs immediately after the Registration and Tutorial.

NOTE. Your instructor may require that the rst assessmenbe taken under su-
pervision. Don't try to begin your initial assessment at home until you
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Figure A.4: The Answer Editor (T utorial)

‘'nd out where your instructor wants you to tak e it. Additional assessmets
may be sctheduled for you by the instructor. These may or may not needto be
supervised, depending on the instructor's preference. The ALEKS system also
prompts \automatic" assessmes whenyou have spent a certain amourt of time on
the systemor have made a certain amount of progress.

A.5.2 Results

Assessmen results are preseried in the form of color-coded piecharts. Slices of
the piedcharts correspond to parts of the syllabus. The relative size of the slices
represerts the importance of ead topic for the syllabus. The solidly colored part of
a slice indicates how closeyou are to mastering that part of the syllabus.

NOTE. You may seemore than one piechart displayed following an assessmen
when you are progressingthrough a seriesof coursesor units. (Your knowledgein
the previous and/or subsequeh units is also displayed.)
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A.5.3

AS5.4

Figure A.5: Assessmen Report

Learning Mo de

Following the presenation of assessmenresults, the systemwill display a combined
piechart \MyPie"). This piechart showsthe entire syllabusthrough the end of your
current course(Fig. A.5). By placing the mousepointer over slicesof the pie, you
can seewhich conceptsyou are now most ready to learn. Not all sliceswill contain
conceptsat any given time. They may have been mastered already, or work may
needto be donein other slicesbeforethey becomeavailable. The conceptyou click
on becomesyour ertry into the Learning Mode. The systemwill help you in seeking
to master that conceptand \add it to your pie."

Progress in the Learning Mo de

In the Learning Mode, you are given practice problems basedon the chosentopic.
You also get explanations of how to solve this kind of problem and you get access
to a dictionary of mathematical concepts. Underlined mathematical terms are links
to the dictionary. Click on any term to get a complete de nition. The system will
require a number of correct answers before it assumesthat you have masteredthe
concept. Then it \adds it to your pie." At this point a revised piechart will be
shown re°ecting your new knowledge. You will be able to choosea new conceptto
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begin. If you make mistakes, more correct answers may be required. If you tire of
this topic and wish to chooseanother, click on \MyPie" near the top of the window.
This will make you exit the topic and you will get the piechart for a new choice.
If you make repeated errors on a given concept, the systemwill concludethat the
conceptwas not mastered. It will o®eryou a new choice of more basic concepts.

NOTE. Let ALEKS doits job! It isnormal to havetrouble mastering new concepts
the rst time around. When this happens,the systemresponds by revising its view
of your knowledge and o®ersnew choices. Keep in mind that the system does not
\drill"  you on conceptsit believes you already know. The conceptspresened as
most \ready to learn" are always those just at the edgeof your current knowledge.
Theseare the topics you are completely preparedto learn.

Additional Features

All buttons described below are available in the Learning Mode. In the Assessmen
Mode, only the \Options," \Exit,” and \Help" buttons are active.

Options
If you want to change your Password, click on the \Options" button. This
page also shaws the total number of hours you have spent using ALEKS .

Rep ort
Any time you wish to look at your assessmenreports, click on \Report."
Chooseany date from the menu and click \Graph."
Dictionary
To seard the online dictionary of mathematical terms, click \Dictionary ."
Review
To review past material, usethe \Review" button.
merm W orksheet
To print out an individualized homework sheetbasedon your most recert work
in ALEKS , usethe \W orksheet" button.
Quiz
To seethe results of quizzesyou have taken in ALEKS or to begin a quiz
assignedto you by your instructor, usethe \Quiz" button.

Messages

Your instructor can send you messages/ia ALEKS . You seenew messages
whenyou log on. You can alsoched for message$y clicking on the \Message"
button. Your instructor can chooseto let you reply to messagess well.

Help
For online help with the use of the Answer Editor, click \Help."
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LOGGING ON TO YOUR ACCOUNT

MyPie
Clicking \MyPie" givesyou a piechart summarizing your current mastery. You
can usethis piechart to choosea new concept.

Logging on to Your Account

Step 1. You always log on from the ALEKS website for Higher Education Math:
http://www.highedmath.aleks.com

Use the \Bo okmark" or \Favorite" for this site if you made one (See Sec. A.3).
Remenber that you may nd other ALEKS websitesvia a seard engine,but this
is the only one with your accourt.

Step 2. On the login page ernter the Login Name and Password provided at the
time of registration (SeeSec.A.3, Step 5). Be sureto type thesecorrectly, without
any spacesor punctuation.

Step 3. If you enter your Login Name and Password correctly, your browser will
begin accessingthe plugin to start ALEKS . This takes a few seconds. You will
then cometo the place you left o®in your previous ALEKS session.

NOTE. If you forget your Login Name or Password, usethe link on the ALEKS
home pagemarked\Did you forget your password?" If you entered an email address
at registration time and you remenber your Login Name, your password will be sert
to you by email. Otherwise, contact your instructor. It is a good idea to change
your Password to one you will remenber easily but is ditcult for others to guess
(SeeSec.A5.5).

Installation on Additional Mac hines

Before You Begin. Installing ALEKS meansinstalling the ALEKS plugin. This

is the software usedby your web browserto accessand run ALEKS . You canaccess
your ALEKS accourt from any computer that meets the technical requiremerts

and has had the ALEKS plugin installed. You cannot use ALEKS without the

ALEKS plugin that is installed over the World Wide Web.

Step 1. Go to the ALEKS website for Higher Education Math:
http://ww.highedmath.aleks.com

Add a \Bo okmark" or \F avorite" at this location.
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Step 2. Useyour Login Name and Password to log in (SeeSec.A.3, Step 5).

Step 3. When you log onto ALEKS , the systemwill automatically ched to seeif
your system is compatible and if you have the most recen version of the ALEKS
plugin. If you do not have a current plugin, it will download the plugin and ask your
permissionto install. After you grant permission, it will install the (new) plugin.
Do not interrupt the installation processuntil a messageappears stating that the
installation is complete and asksyou to restart your browser. You will needto quit
your Web browser (\Exit,” \Close," or \Quit" under the \File" menu), open your
Web browseragain, and go bad to the ALEKS websitefor Higher Education Math
(use your Bookmark/F avorite).

A.8 Guidelines for E®ectiv e Use

Supplemen tary Materials

You should have pencil and paper ready for all assessmes and for usein the Learning Mode.
Basic calculators should be used only when you are instructed to do so. (A basic calculator
is part of ALEKS )

Assessments

You should not ask for, nor receive any help during assessmets. Not even explanations or
rephrasing of problems are permitted. If you receiwe help, the systemwill get a wrong idea
of what you are most ready to learn, and this will hold up your progress. If you think you
don't know the answer, click \I don't know." (Don't guess!)

Learning Mo de

You should learn to usethe special featuresof the Learning Mode, especially the explanations
and the mathematical dictionary. A button marked \Ask a Friend" may also appear from
time to time. Clicking on this button will prompt the system to suggestthe name of a
classmatewho has masteredthe concept.

Regular Use

Nothing is more important to your progressthan regular use of the system. Three hours per
weekis a recommendedminimum. Put ALEKS into your weekly schedule and stick to it!

A.9 Frequently Asked Questions

What are the rules for taking an assessment in ALEKS?

[Sec. A.8] You must have paper and pencil whentaking an assessmenin ALEKS . For Basic
Math, no calculator is permitted. For Algebra, you should also have a simple calculator with
no graphing or symbolic functions. A basiccalculator is part of ALEKS . No help whatsoever
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is permitted, not evento the extent of rephrasinga problem. Cheating is not a danger, since
ead student is given di®erernt problem-typesin di®erernt sequencesEven if, by chance, two
studerts sitting next to one another wereto get the sameproblem-type at the sametime, the
actual problems would almost certainly have di®erert numerical valuesand require di®eren
answers. During the assessmen you are not told if your answer is right or wrong. In the
Learning Mode, however, you are always told if you make a mistake, and often what that
mistake was. The assessmenis not a test. Its main purposeis to determine what you are
most ready to learn and help you make the best progresspossibletoward mastery.

How do | add concepts to my pie?

[Sec. A.5.4] You T in your pie and achieve mastery in the subject matter by working in
the Learning Mode on conceptsand skills that the assessmenhas determined you are most
\ready to learn." When you master a conceptin the Learning Mode by successfullysolving
an appropriate number of problems, you will seethat your piechart has beenchangedby the
addition of that concept. The goalis to 1 the pie in completely.

Why is it that | mastered all the concepts in the Learning Mo de, but my assessment
says | still have concepts to learn?

In the Learning Mode you are always working on one conceptat a time, whereasassessmes
are cumulativ e and evaluate you on ewverything in the given subject matter. It may be more
dizcult to show mastery of conceptsyou have recerly worked on, whenyou are being quizzed
on many di®erert topics at the sametime. For this reason,your assessmenresults may not
exactly match what you had mastered in the Learning Mode. This is normal and simply
meansthat you should keep working in the system. (Sometimesthe opposite also occurs.
That is, progressin the assessmenturns out to be faster than in the Learning Mode.)

Why doesn't my piechart show any concepts from a category if | haven't Tled in that
category yet?

[Sec. A.5.3] You are completely \ready to learn" a set of conceptsor skills when you have
mastered all the prerequisite conceptsor skills that they demand. To take an elemenary
example,in order to learn \addition of two-digit numberswith carry" you might have to rst
learn \addition of two-digit numberswithout carry” and nothing else. Your piechart will not
o®eryou conceptsto work on if you are not ideally ready to begin learning them, that is,
they have prerequisitesyou have not yet mastered. For this reason,your piechart may showv
that you have only mastered8 out of 10 conceptsfor a particular slice of the pie (a particular
part of the curriculum), but the piechart says you have no conceptsavailable from that slice
to work on. This meansthat the conceptsyou have left to master have prerequisitesin other
areas of the curriculum that you must master rst. Keep working in the other slices, and
eventually the conceptsin that slice will become\available."

What is the di®erence between \Explain® and \Practice"?

When you begin working on a particular conceptin the Learning Mode, you will be showvn
the name of the concept, a sample problem, and a choice between\Practice" and \Explain."
If you think you know how to solve the problem, click \Practice." You will be given a chance
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to solve the sameproblem that was initially displayed. If you are not sure, click \Explain"
to produce an explanation of how to solve the displayed sample problem. At the bottom of
the Explanation pageyou have the \Practice" button, and sometimesother options for more
detailed explanations and help. The Explanation page may also contain a link or reference
to a McGraw-Hill textb ook. If you click the \Practice" button following an explanation, you
are o®ereda di®erert problem of the sametype, not the one whose solution was explained.
In order to master the conceptand add it to your pie, you must successfullysolve a certain
number of \Practice" problems. If you wish to choose a new concept, click the \MyPie"
button on the ALEKS menu bar.

How does the Learning Mo de help me learn?

[Sec. A.5.4] In the Learning Mode, do your bestto solve the problemsthat are o®eredyou.
Do not lightly changetopics or stop beforethe systemtells you that you are done or suggests
choosing another concept. Get to know the features of the Learning Mode, especially the
explanations and the Dictionary. The Learning Mode will always tell you if your answer is
correct or not. In many casesit will provide information on the kind of error you may have
made. Pay attention to this feedba& and be sure you understand it.

Keep in mind that ALEKS is always giving you material that, in its estimation, you are
ideally ready to learn. It doesnot o®ermaterial you have already mastered, exceptin the
Review mode. To go badk to conceptsyou have already worked on, click the \Review" button
on the ALEKS menu bar.

How does ALEKS create practice problems?

ALEKS createsboth Assessmehand Practice problems by meansof computer algorithms,
basedon the de nition of a particular concept or skill to be mastered. Thus, a particular
conceptor problem-type may serwe asthe basisfor a very large number of speci ¢ problems,
ead with di®erent numerical values and sometimes(as in the caseof applied problems)
di®ering in other ways aswell. With ALEKS , you cannot \learn the test" or \teach to the
test.”

What happ ens if | don't learn a concept (or get tired of working on a concept)?

[Sec. A.5.4] You must answer what the system judges to be an appropriate number of
Practice problems correctly to add a conceptto your pie. If you make mistakes, you must
answer more. ALEKS will always tell you when you have masteredthe concept. You cannot
make this decisionfor yourself. If you wish to stop working on a conceptand chooseanother
one, you can click on \MyPie." It is usually better to do your bestto master the conceptyou
are working on, unlessthe systemtells you to switch. If you are clearly not making progress,
ALEKS will suggestthat you choosesomething elseto work on.

Why is ALEKS giving me things we haven't done in the course or that are too hard?

[Sec. A.5.4] The most commonreasonthat problems seemtoo dixcult is that you received
somehelp in the assessmen and ALEKS hasan incorrect estimate of your actual knowledge.
The problem, however, correctsitself assoon asyou stop getting help. When you fail to master
seweral concepts,ALEKS will quickly bring you bad to a more comfortable place.
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Remenber that ALEKS is designedto give you material that you are ideally prepared
to learn. It will not \drill' what has already been mastered, except in the sensethat old
knowledgeis corntinually being exercisedin the acquisition of new knowledge. ALEKS has
no idea what you have done or are doing in classfrom oneweekto the next. In ALEKS you
follow an individualized path through the curriculum that is produced by your own learning
and your own choices.

Why is ALEKS giving me a new assessment?

[Sec. A.5.1] New assessmes are automatically prompted by ALEKS when you have spert
suzcient time in the Learning Mode or when you have made adequate progress. Your in-
structor may also requestan assessmenfor you personally, or for everyonein the course. In
this caseit may be stipulated that the assessmenmust be taken at school. (If you attempt
to work at home when an assessmenhas beenordered to be done at school, ALEKS  will
deny accessand tell you that you needto log on from scool.)

How can | get a new assessment in ALEKS?
You cannot initiate a new assessmen ALEKS or your instructor must make the request.

Why do | need to tak e a Tutorial to use ALEKS?

[Sec. A.4] The Tutorial is a brief interactive training program that teachesyou to usethe

ALEKS input tools, or \Answer Editor." ALEKS doesnot use multiple-choice questions.
Rather, it requiresthat answers be given in the form of numbers, mathematical expressions
and geometricaland other constructions. The Answer Editor is a °exible setof tools enabling
you to provide sudch answers. Although the Answer Editor is easyto use, the Tutorial will

make sure you are completely pro cient with it before beginning the ALEKS system. The

Tutorial guidesyou through every step of learning to usethe Answer Editor.

What can | do if | make a mistak e entering an answer?

If you make an error ertering an answer with the Answer Editor, click on\Undo" to go back
onestep, or on\Clear" to start over. You can alsousethe \Bac kspace"key on your keyboard
in the usual way.

NOTE. Youcannotuse\Undo" or the \Back" button on your browserto gobad if you have
submitted an answer by clicking on \Next." If you realizethat the answer you submitted was
incorrect, don't be concerned;the system will most likely recognizethis as a carelesserror
basedon your other answers and make allowancesfor it.

What are the icon buttons for?

The icon buttons are usedto erter mathematical symbols and to create forms for mathemati-
cal expressions.In somecasesthe keyboard equivalents for icon buttons can be used.

Why doesn't anything appear when | type?

[Sec. A.10] In order to type input in the Answer Editor you must rst click on a blue box.
Each blue box in the input area corresponds to a mathematical expression. When you click
on anicon button for a complex expression,it may place more than oneblue box in the space,



156 APPENDIX A. ALEKS STUDENT USER'S GUIDE

onefor eat part of the expression.Each blue box must be Tled in for a complete expression.
For instance, when you click on the \Exp onert" icon button, you get two blue boxes. The
big one is for ertering the base,and a smaller one that is raised and to the right is usedto
enter the exponert.

How do | get help while using ALEKS?
[Sec. A.5.5] You can get help using the Answer Editor by clicking the \Help" button on the
ALEKS menu bar.

Can my instructor or friend help me (or can | use a calculator) in the Learning Mo de?

[Sec. A.8] Help and collaboration are allowed in the Learning Mode. Keepin mind, howewer,
that if you get too much help, the system will start giving you problems that you are not
preparedto solve. As a generalrule, you can get help with one Practice problem, but you
should solve the others yourself.

You needpaper and pencil for the Learning Mode, just asyou did for the assessmen ALEKS
provides a calculator when appropriate; when the Calculator button is active, the use of the
calculator is permitted (SeeSec.A.5.5).

Why are some of the words | see underlined?

[Sec. A.5.5] Underlined words in the Learning Mode are links to the online mathematics
dictionary. Click on any underlined word to seeits de nition. You can also accessthe
Dictionary by clicking the \Dictionary" button onthe ALEKS menu bar. The Dictionary is
not available during assessmemn

Note that the Dictionary is openedin a new window. When you are nished reading the
de nition, closeor \Minimize" the window, and you will seethe previous screen. Clicking
\Back" on the browserwon't work.

What is the \Ask a Friend" button for?

[Sec. A.8] The \Ask a Friend" button sometimesappears when you are having dixcult y
with a particular concept. When you click on the button, the system suggeststhe name of a
classmatewho has masteredthe conceptand may be able to help you.

How can | change my Password?
[Sec. A.5.5] You canchangeyour Password by clicking the \Options" button onthe ALEKS
menu bar.

How can | review material | have already work ed on?
[Sec. A.5.5] Click on the \Review" button to work on material you have already spert time
on.

How can | seethe reports from previous assessments?

[Sec. A.5.5] To seeany of your assessmenreports, click on\Report" (on the ALEKS meru
bar).
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How can | choose a new topic to work on?

[Sec. A.5.5] To seeyour current piechart and choosea new conceptin the Learning Mode,
click on \MyPie" (on the ALEKS menu bar), move around on the pie, and choose.

How can | print something in ALEKS?

[Sec. A.10] To print the contents of the screen,click \Prin t* onthe ALEKS menu bar. This
producesa new, printable window (ALEKS output is not normally printable). Depending
on your browser, you may also have to click the browser's \Prin t* button. When you are
done, closethe new window.

What do | do if it's taking too long for a new page to load (or if the program freezes)?

[Sec. A.10] It shouldn't take more than a few secondsfor ALEKS to respond when you
click on any button. If you experiencedelay, freezing, or crashing, your rst stepis to click
on the small \A" button at upper right. If this doesn't work, click your browser's\Reload"

or \Refresh" button. If this doesn't work, closeyour browserand restart it. In extreme cases
useCtrl-Alt-Delete (Cmd-Opt-Esc on Macintosh). You will comebacdk to the exact place you
left o®after you log badc on.

How do | exit the ALEKS program?

To leave ALEKS |, click the \Exit" button on the ALEKS menu bar or simply closeyour
browser. ALEKS always remenbers where you left o®and brings you bad to that place.

Why do | have to log on to ALEKS?

[Sec. A.1] The fact that ALEKS is usedover the World Wide Web meansthat you can
accessit from your collegeor from home. As a registered user of ALEKS , you have an
accourt on the sener that contains a record of all the work you have done. Your instructor
and administrators at your college have accessto these records. They can monitor your
progressand useof the systemaswell ascarry out administrativ e functions. Web accessalso
meansthat there is almost no maintenanceor technical preparation required|no disks, CDs,
peripherals, or backup procedures.

What if | have a question or problem using ALEKS?

If you have a question or problem using ALEKS that is not answered here, contact your
instructor. Your instructor hasbeenprovided with extensive information on the operation of
ALEKS and should be able to answer almost any question you may have.

What if | forget my Login Name or Password?

If you forget your Login Name or Password, usethe link on the ALEKS home page marked
\Did you forget your password?" If you entered an email addressat registration time and you
remermber your Login Name, your passvword will be sert to you by email. Otherwise, contact
your instructor.
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A.10 Troublesho oting

Login Not Successful

First of all, be careful to type your Login Name and Password correctly, with no spacesor
punctuation. Then, be sureyou have accessedhe ALEKS Higher Education Math website.
There is more than one ALEKS website, and only the one at which you registered cortains
your accourt. Usethe URL provided in this booklet rather than looking for \aleks" via a
searh engine.

Typed Input Does Not App ear

If you have trouble entering numbersor symbols in the Answer Editor, be surethat you have
clicked on a blue box and that the pointer is within the answer area (the rectangle containing
the blue boxes).

NOTE. It is not always possibleto use the number keys on your keyboard's right-hand
\k eypad” (ched that \Num Lock" hasbeen pressed).
Mixed Num ber Ditculties

The Answer Editor is easyto use. One warning, howewver: mixed numbers must be entered
using the Mixed Number icon, not by entering the whole part and then using the Fraction
icon.

Freezing and Slow Response

If you are loggedon to ALEKS and the program is either not responding or taking too long
to load a new page, one of the following three actions may help (try them in the order given):

1. click on the small\A" in the upper right-hand corner of the ALEKS window;
2. click on your browser's\Reload" (or \Refresh") button;

3. closethe browserand log on again (the systemwill bring you badk to whereyou left 0®);
if you cannot closethe browser use Ctrl-Alt-Delete (PC) or Cmd-Opt-Esc (Macintosh)
and end the task (or reboot, if all elsefails).

Open applications other than the web browser that you are using to accessALEKS are
another causeof slowness. Closing these applications may correct the problem.

If slownesspersists, it is most likely due to a problem in the local network. Bring this to the
attention of your instructor.
Length y Assessment

It is impossibleto know how many questionswill be asked in an assessmen The number
of questionsasked does not re°ect your knowledge of the subject matter. It may re°ect the
consistencyof your e®ortor concerration.
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Reduction of Piechart

You may obsene a lossof conceptsin your piechart either in the Learning Mode or following
an assessmetn This is not a malfunction in the system, but results from errors made by you
on material you had previously seemedto master. Don't worry: that is the way the system
works. In particular, it is not unusual to have a \bad" assessmemn one that, for external
reasons(bad mood, distractions, etc.), doesnot re°ect your actual knowledge. ALEKS  will
quickly bring you badk to where you belong.

Problems Too Dizcult

It is important to keepin mind that ALEKS will not o®erconceptsthat it considersyou
to have already mastered. Rather, it presens material that you are currently most ready
to learn. When the system gives problems that are too hard, the reasonis often that you
received help or guidanceduring the assessmenor in the Learning Mode. This situation will
soon correct itself if you have ditcult y with the proposedconcepts. The systemwill revise
its estimate of your knowledge and o®erconceptsthat you are more ready to learn.

Rep eated Final Assessments

You may needto take more than one nal assessmeneven after you have lled in your pie
(in the Learning Mode). This is normal, since mastery is determined by the assessmen
not by the Learning Mode. The systemneedsto con rm (in the assessme) that the ertire
curriculum has beenmastered.

Prin ting Problems

To print ALEKS output (for instance, an Assessmen Report) you must pressthe ALEKS
\Prin t" button (on the ALEKS menu bar). This opensa new browser window cortaining
the contents of the previous window in the form of a \Prin t Preview." When this page has
beenprinted it should be closedto return to the normal ALEKS interface.
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App endix B

Syllabi

B.1

Basic Math

WHOLE NUMBERS

001 Addition of Two 2-Digit Numbers Without Carry

011 2-Digit Addition with Carry in Sertence Format

050 2-Digit Addition With Carry

012 Addition of 2, 3, and 4-Digit Numbers with Carry

101 Estimate a sum by rounding

009 GEOMETRY Find the Perimeter of a Polygon

015GEOMETRY Finding the Perimeter of a Rectangle

003 Multiplication of a 2-Digit Number by a 1-Digit Number w/o Carry
004 Multiplication of a 2-Digit Number by a 1-Digit Number with Carry
008 One-Digit Multiplication

014 Multiplication of a 3-Digit Number by a 2-Digit Number With Carry
018 GEOMETRY Area of a Rectangle

089 GEOMETRY Find the Area of a Piece-wiseRectangular Figure
030 GEOMETRY Volume of a Rectangular Solid

005 Division: Two-Digits Divided by One-Digit

052 Division without Carry: Two-Digits Divided by One-Digit

075 Simple 2-Digit Division

018 Division: 3-Digits Divided by 2-Digits

023 Word Problem on Long Division

062 Division: Quotient with a Remainder

006 2-Digit Subtraction With Carry

007 2-Digit Subtraction Without Carry

021 Long Subtraction in Word Problem Format

025 Subtraction in Sentence Format: Subtracting 3-Digits from 4-Digits
102 Estimate a Di®erence

161
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028 Numeral Translation: Words to Numerals
060 Numeral Translation: Words to Numerals
033 Greatest Common Factor of a and b

056 Factors

070 Least Common Multiple

034 Prime Numbers betweenTwo Integers
035 Prime Factorization of an Integer

048 Order of Operations

051 Order of Operations

061 Rounding

078 Rounding to NearestTen

066 Expanded Notation

077 Ordering Numbers through Hundred Thousands
103 Find the Averageof Two Numbers

PR OPOR TIONS AND PER CENTS

002 Writing Fractions as Percerts

030 Write the Percentage of a Whole Number as a Decimal Number
031 Word Problem on Percertage

069 Percertage

074 Word Problem on Percertage

090 Percert to Fraction

063 Word Problem with Clocks

064 Word Problem: Division with Decimals

073 Word Problem with Inversely Proportional Quantities

FRA CTIONS

009 Fraction Multiplication

053 Fraction Multiplication

095 Word Problem with Fractions

079 Fractional Part of a Number

086 Multiplying Fractions by Whole Numbers

010 Adding Fractions with the SameDenominator
054 Adding Fractions with Di®erert Denominators
015Write an Improper Fraction asa Mixed Number
020 Mixed Number Multiplication

076 Multiplication of Two Mixed Numbers

068 Division of Two Mixed Numbers

084 Adding Mixed Numbers with SameDenominator
085 Subtracting Mixed Numbers

022 Division: Proper Fractions
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044 Ordering 3 Fractions Having a Common Denominator
091 Ordering 3 Fractions Having a Common Denominator
092 Compare Three Fractions

067 Reducing a Fraction to lowest terms

080 Subtracting Fractions with Di®erert Denominators
096 Subtracting Fractions with the SameDenominator
100 Fractional Parts of a Circle Which is Shaded

088 Reciprocals of Whole Numbers

DECIMAL NUMBERS

013 Decimal Addition with Carry

057 Positive and Negative Decimal Addition
017 Multiplying Decimals by Whole Numbers
045 Dividing and Multiplying by Powers of 10
046 Multiplying a Decimal by a Decimal

082 Multiplying Decimalsby 10, 100 or 1000
055 Multiplying a Decimal by a Decimal

019 Decimal Division: Writing Zero in the Dividend
081 Dividing Decimals by Whole Numbers
083 Dividing Decimalsby 10, 100 or 1000
027 Subtracting Decimalsin Sertence Format
041 Subtraction with Regrouping

087 Decimals as Fractions

089 Fractions as Repeating Decimals

EXPONENTS

016 SquareRoot of an Integer

032 Combine Two Numerals with Square Root

039 Multiplication of Two Numerals with Square Root

093 SquareRoot Simpli cation

024 Ordering Numbers with Negative Exponerts

042 Write a Positive Number without a Negative Exponert

043 Write a Negative Number without an Negative Exponert

029 Ordering Numbers with Exponerts

047 Multiplication of Two SquaredNegative and Positive Numbers
049 Multiplication of a Negative Integer to the 3rd Power, by a Positive Integer to
the 2nd or 3rd Power

036 Write a Number in Scierti ¢ Notation with a Positive Exponert
037 Write a Number in Scierti ¢ Notation with a Negative Exponert
094 Cube Root of an Integer
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INTEGERS

026 Addition of Negative and Positive Integersin Sertence Format
059 Addition of Negative Integers

072 Addition of Positive and Negative Integers

038 Multiplication of Negative Integers

065 Multiplication of Negative and Positive Numbers
040 Subtraction of Negative Integers

058 Absolute Value/Ordering of Integers

071 Absolute Value of a Negative Integer

097 Negative Integer Divided by Positive Integer
098 Positive Integer Divided by Negative Integer

099 Negative Integer Divided by Negative Integer

B.2 Beginning Algebra

[All items in Basic Math are included in Beginning Algebra.]
FUND AMENT ALS

005 Evaluation of a linear expressionin two variables
004 Evaluation of a polynomial in one variable

015 Writing an inequality

016 Writing a linear equation

186 Writing a compound inequality

001 Integer and rational numbers

002 Integer, rational, and irrational numbers

SOLVING LINEAR EQUA TIONS

009 Addition property of equality: Problem Type 1

008 Multiplication property of equality: Problem Type 1

010 Addition property of equality: Problem Type 2

006 Solving a linear equation: Problem Type 1

007 Addition property of equality: Problem Type 3

012 Multiplication property of equality: Problem Type 2

200 Solving a linear equation: Problem Type 3

208 Solving a linear equation: Problem Type 2

011 Solving a linear equation with seeral occurrencesof the variable: Problem Type
1

013Solving a linear equation with seweral occurrencesof the variable: Problem Type
3
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209 Solving a linear equation with seeral occurrencesof the variable: Problem Type
4

179Solving a linear equation with seweral occurrencesof the variable: Problem Type
5

061 Solving alinear equation with seweral occurrencesof the variable: Problem Type
2

218 Word problem on proportions: Problem Type 2

173 Word Problem with percert and money: Problem Type 1

063 Word problem on proportions: Problem Type 1

219 Word problem on linear equations: Problem Type 2

172 Word Problem with percert and money: Problem Type 2

014 Word problem on linear equations: Problem Type 1

019 Solving a linear inequality: Problem Type 1

020 Solving a linear inequality: Problem Type 2

021 Solving a linear inequality: Problem Type 3

017 Graphing a linear inequality on a number line

166 Word problem with linear inequalities

207 Solving a linear inequality: Problem Type 4

022 Graphing a compound linear inequality on a number line

103 Solving a linear equation with absolute value: Problem type 1

167 Solving a linear equation with absolute value: Problem type 2

169 Solving a linear inequality with absolute value

GRAPHING LINEAR EQUA TIONS

065 Finding a point in the coordinate plane

066 Solutions to a linear equation in two variables: Problem Type 1

064 Reading a point in the coordinate plane

067 Marking a point in the coordinate plane

216 Solutions to a linear equation in two variables: Problem Type 2

191 Midp oint of a line segmer in the plane

198 Graphing a vertical or horizontal line

197 Graphing a line given the x- and y-intercepts

194 Graphing a line given the equation in slope-intercept form

196 Graphing the line through a given point with a given slope

195 Graphing a line given the equation in standard form

069 y-intercept of a line

073 Writing the equations of vertical and horizontal lines through a given point
070 Writing the equation of a line given the slope and the y-intercept

071 Writing the equation of a line given the slope and a point

072 Writing the equation of the line through two given points

074 Writing the equation of the line through a given point and parallel to a given
line
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217 Writing the equation of the line through a given point and perpendicular to a
given line

210x- and y-intercepts of a line given the equation in standard form

018 Graphing a linear inequality in the plane: Problem Type 1

225 Graphing a linear inequality in the plane: Problem Type 2

170 Graphing a linear inequality with absolute value on the number line

POL YNOMIALS AND QUADRA TIC EQUA TIONS

029 Addition of polynomials

033 Multiplication of two binomials

030 Multiplication of monomials

032 Squaring a binomial

180 Multiplication of polynomials

031 Degreeof a multiv ariate polynomial

050 Ratio of quadratic polynomials: Problem Type 1

051 Ratio of quadratic polynomials: Problem Type 2

052 Ratio of quadratic polynomials: Problem Type 3

035 Division of a polynomial by a binomial with no remainder

036 Division of a polynomial by a binomial with remainder

055 Least common multiple of two monomials

037 Greatest common factor of two monomials

039 Factoring a quadratic trinomial with leading coexcient 1

043 Factoring a perfect square

094 Completing the square

040 Factoring a quadratic trinomial with leading coecient greater than 1
041 Factoring the product of a quadratic trinomial with a monomial
038 Factoring a multiv ariate polynomial by grouping: Problem Type 1
181 Factoring a multiv ariate polynomial by grouping: Problem Type 2
042 Factoring the di®erenceof two squares

042 Factoring the di®erenceof two fourth powers

044 Factoring the Sum and di®erenceof two cubes

046 Roots of a product of polynomials

045 Roots of a quadratic equation with leading coexcient 1

211 Roots of a sum of polynomials

048 Roots of a quadratic equation with leading coexcient greaterthan 1
095 Quadratic formula

EXPONENTS AND RATIONAL EXPRESSIONS

024 Additiv e law of exponerts
026 Substitution and laws of exponerts: Problem Type 1
027 Substitution and laws of exponerts: Problem Type 2
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INTERMEDIA TE ALGEBRA

025 Multiplicativ e law of exponerts and negative exponerts

028 Additiv e law of exponerts in a multiv ariate monomial

059 Ordering fractions

049 Restriction on the variable in a denominator

220Word Problem on proportions: Problem Type 3

053 Multiplying rational expressions

056 Adding rational expressionswith a common denominator

054 Dividing rational expressions

058 Complex fraction: Problem Type 1

034 Ratio of multiv ariate polynomials

226 Adding rational expressionswith di®erert denominators

057 Adding rational expressions

060 Solving a simple equation with rational expressions:Problem type 1
205 Solving a simple equation with rational expressions:Problem type 2
175Word problem on direct variation

160 Algebraic symbol manipulation

Intermediate Algebra

FUND AMENT ALS

005 Evaluation of a linear expressionin two variables
004 Evaluation of a polynomial in one variable
015Writing an inequality

016 Writing a linear equation

186 Writing a compound inequality

001 Integer and rational numbers

002 Integer, rational, and irrational numbers

SOLVING LINEAR EQUA TIONS

009 Addition property of equality: Problem Type 1

008 Multiplication property of equality: Problem Type 1

010 Addition property of equality: Problem Type 2

006 Solving a linear equation: Problem Type 1

007 Addition property of equality: Problem Type 3

012 Multiplication property of equality: Problem Type 2

200 Solving a linear equation: Problem Type 3

208 Solving a linear equation: Problem Type 2

011 Solving alinear equation with seweral occurrencesof the variable: Problem Type
1

167
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013Solving a linear equation with seeral occurrencesof the variable: Problem Type
5

209 Solving a linear equation with seweral occurrencesof the variable: Problem Type
4

179Solving a linear equation with seweral occurrencesof the variable: Problem Type
3

061 Solving a linear equation with seweral occurrencesof the variable: Problem Type
2

218 Word problem on proportions: Problem Type 2

173 Word Problem with percert and money: Problem Type 1

063 Word problem on proportions: Problem Type 1

219 Word problem on linear equations: Problem Type 2

172 Word Problem with percert and money: Problem Type 2

014 Word problem on linear equations: Problem Type 1

019 Solving a linear inequality: Problem Type 1

020 Solving a linear inequality: Problem Type 2

021 Solving a linear inequality: Problem Type 3

017 Graphing a linear inequality on a number line

166 Word problem with linear inequalities

207 Solving a linear inequality: Problem Type 4

022 Graphing a compound linear inequality on a number line

103 Solving a linear equation with absolute value: Problem type 1

167 Solving a linear equation with absolute value: Problem type 2

169 Solving a linear inequality with absolute value

076 Solving a system of linear equations

078 Word problem on systemsof linear equations: Problem type 1

077 Inconsistert system of linear equations

224 Word problem on systemsof linear equations: Problem type 3

184 Word problem on systemsof linear equations: Problem type 2

192 Word problem on systemsof linear equations: Problem type 4

GRAPHING  LINEAR EQUA TIONS

065 Finding a point in the coordinate plane

066 Solutions to a linear equation in two variables: Problem Type 1
064 Reading a point in the coordinate plane

067 Marking a point in the coordinate plane

216 Solutions to a linear equation in two variables: Problem Type 2
191 Midp oint of a line segmet in the plane

132 Distance betweentwo points in the plane

198 Graphing a vertical or horizontal line

197 Graphing a line given the x- and y-intercepts

194 Graphing a line given the equation in slope-intercept form
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196 Graphing the line through a given point with a given slope

195 Graphing a line given the equation in standard form

069y-intercept of a line

073 Writing the equations of vertical and horizontal lines through a given point
070 Writing the equation of a line given the slope and the y-intercept

071 Writing the equation of a line given the slope and a point

072 Writing the equation of the line through two given points

074 Writing the equation of the line through a given point and parallel to a given
line

217 Writing the equation of the line through a given point and perpendicular to a
given line

210x- and y-intercepts of a line given the equation in standard form

018 Graphing a linear inequality in the plane: Problem Type 1

225 Graphing a linear inequality in the plane: Problem Type 2

079 Graphing a system of linear inequalities

170 Graphing a linear inequality with absolute value on the number line

168 Graphing a linear equation with absolute value in the plane

POL YNOMIALS AND QUADRA TIC EQUA TIONS

029 Addition of polynomials

033 Multiplication of two binomials

030 Multiplication of monomials

032 Squaring a binomial

180 Multiplication of polynomials

031 Degreeof a multiv ariate polynomial

050 Ratio of quadratic polynomials: Problem Type 1

051 Ratio of quadratic polynomials: Problem Type 2

052 Ratio of quadratic polynomials: Problem Type 3

035 Division of a polynomial by a binomial with no remainder

036 Division of a polynomial by a binomial with remainder

055 Least common multiple of two monomials

037 Greatest common factor of two monomials

039 Factoring a quadratic trinomial with leading coexcient 1

043 Factoring a perfect square

094 Completing the square

040 Factoring a quadratic trinomial with leading coecient greater than 1
041 Factoring the product of a quadratic trinomial with a monomial
038 Factoring a multiv ariate polynomial by grouping: Problem Type 1
181 Factoring a multiv ariate polynomial by grouping: Problem Type 2
042 Factoring the di®erenceof two squares

042 Factoring the di®erenceof two fourth powers

044 Factoring the Sum and di®erenceof two cubes
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046 Roots of a product of polynomials

045 Roots of a quadratic equation with leading coexcient 1

211 Roots of a sum of polynomials

048 Roots of a quadratic equation with leading coexcient greater than 1
095 Quadratic formula

193 Discriminant of a quadratic equation with parameter

163 Writing a quadratic equation given the roots and the leading coexcient
214 Discriminant of a quadratic equation

093 Odd root property

171 Solving a quadratic inequality

096 Graphing a parabola

083 Graphing a quadratic inequality

EXPONENTS AND RATIONAL EXPRESSIONS

024 Additiv e law of exponerts

026 Substitution and laws of exponerts: Problem Type 1

027 Substitution and laws of exponerts: Problem Type 2

025 Multiplicativ e law of exponerts and negative exponerns

028 Additiv e law of exponerts in a multiv ariate monomial

059 Ordering fractions

049 Restriction on the variable in a denominator

220Word Problem on proportions: Problem Type 3

053 Multiplying rational expressions

056 Adding rational expressionswith a common denominator

054 Dividing rational expressions

058 Complex fraction: Problem Type 1

034 Ratio of multiv ariate polynomials

226 Adding rational expressionswith di®erert denominators

057 Adding rational expressions

162 Complex Fraction: Problem Type 2

060 Solving a simple equation with rational expressions:Problem type 1
205 Solving a simple equation with rational expressions:Problem type 2
206 Solving a simple equation with rational expressions:Problem type 3
175Word problem on direct variation

176 Word problem on inversevariation

160 Algebraic symbol manipulation

212 Solving an equation with rational expressions:Problem type 1

062 Solving an equation with rational expressions:Problem type 2

047 Solving an equation with rational expressions:Problem type 3
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RADICALS

092 Even root property

080 Simplifying a radical expression

086 Rationalizing the denominator of a radical expression

088 Rationalizing the denominator of a radical expressionusing conjugates
085 Simplifying a product of radical expressions:Problem type 1
087 Simplifying a product of radical expressions:Problem type 2
082 Simplifying a product of radical expressions:Problem type 3
227 Solving an equation with exponerts using the even-root property
089 Solving an equation with radicals: Problem type 1

090 Solving an equation with radicals: Problem type 2

091 Solving an equation with radicals: Problem type 3

182 Solving an equation with radicals: Problem type 4

084 Simplifying a sum of radical expressions

228 Solving an equation with exponerts using the odd-root property
230 Solving an equation with positive rational exponerts

231 Solving an equation with negative rational exponerns

SETS, RELA TIONS, AND FUNCTIONS

234 De nition of a set by extensionand by a property satis ed by its elemeris
236 Union of sets

221 Domain and range of a relation

239 Cartesian product of sets

235Inclusion of sets

237 Intersection of sets

238 Di®erenceof sets

245 Inverseof a relation

243 Concept of a function

244 One-to-one functions

213 Domain of a real function

125 Sum of two linear functions

126 Product of two linear functions

127 Quotient of two linear functions

130 Inverseof a one-to-onefunction

185 Vertical translation of the graph of a function
131 Horizontal translation of the graph of a function
240 Represemation of a Cartesian product in the plane
241 Concept of a relation

242 Represemation of a relation in the plane

246 Graph of the inverseof a relation

128 Range of a real function

129 Composition of two functions
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EXPONENTIALS AND LOGARITHMS

108 Translating a logarithmic equation into an exponertial equation and corversely
106 Power rule for logarithms

232 Evaluating a logarithmic expression

104 Product rule for logarithms

105 Quotient rule for logarithms

107 Change of basefor logarithms

233 Solving a logarithmic equation: Problem type 1

113 Solving a logarithmic equation: Problem type 2

111 Solving an exponertial equation: Problem type 1

177 Word problem with exponertial equation: Problem type 1
112 Solving an exponertial equation: Problem type 2

178 Word problem with exponertial equation: Problem type 2

B.4 PreCalculus

SETS, RELA TIONS, AND FUNCTIONS

alge234De nition of a set by extensionand by a property satis ed by its elemeris
alge235Inclusion of sets

alge236Union of sets

alge237Intersection of sets

alge238Di®erenceof sets

alge239Cartesian product of sets
alge240Represemation of a Cartesian product in the plane
alge241Concept of a relation

alge221Domain and range of a relation
alge242Represemation of a relation in the plane
alge245Inverseof a relation

alge246Graph of the inverseof a relation
alge243Concept of a function

alge213Domain of a real function
algel28Range of a real function
alge2440ne-to-onefunctions

algel1l30Inverseof a one-to-onefunction
alge125Sum of two linear functions
algel26Product of two linear functions
algel27Quotient of two linear functions
alge129Composition of two functions
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algel85Vertical translation of the graph of a function
algel31Horizontal translation of the graph of a function

POL YNOMIAL, RATIONAL, AND RADICAL EXPRESSIONS

alge096Graphing a vertical parabola

alge083Graphing a quadratic inequality

pcalc098 System of non-linear equations

pcalc096Graphing a system of nonlinear inequalities: Problem type 1
pcalc097 Graphing a system of nonlinear inequalities: Problem type 2
alge212Solving an equation with rational expressions:Problem type 1
alge062Solving an equation with rational expressions:Problem type 2
alge047Solving an equation with rational expressions:Problem type 3
pcalc108Sketching a rational function: Problem type 1
pcalc109Sketching a rational function: Problem type 2
pcalcO092Partial fraction decomposition

alge088Rationalizing the denominator of a radical expressionusing conjugates
alge089Solving an equation with radicals: Problem type 1
alge090Solving an equation with radicals: Problem type 2
alge091Solving an equation with radicals: Problem type 3
algel182Solving an equation with radicals: Problem type 4
alge230Solving an equation with positive rational exponerts
alge231Solving an equation with negative rational exponerts

LINEAR EQUA TIONS AND MA TRICES

pcalc037Scalar multiplication of a matrix

pcalc038Addition and subtraction of matrices

pcalc039Multiplication of matrices

pcalc040Inverseof a 2x2 matrix

pcalcO4linverseof a 3x3 matrix

pcalc042Determinant of a 2x2 matrix

pcalc043Determinant of a 3x3 matrix

pcalcO45Cramer's rule: Problem type 1

pcalc047Cramer's rule: Problem type 2

pcalc099Consistencyand independenceof a system of linear equations
pcalc044 Gauss-JordanElimination

pcalc0O46 Augmented matrix and solution set of a system of linear equations.
pcalc093Word problem with systemsof linear inequalities
pcalc095Linear programming

pcalcO94Linear programming word problem
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TRIGONOMETR Y

pcalc001Conversion betweendegree-minute-secondand decimal degree
pcalc002Conversion betweendegreeand radian measure

pcalc003Coterminal angles

pcalc004Complemertary and supplemenary angles

pcalcO05Arcs and certral anglesof a circle

pcalc006 Sketching an angle in standard position

pcalc007 Common trigonometric values

pcalcO008Trigonometric ratios of a right triangle

pcalc009Solving a right triangle

pcalcO10Application problem using right triangle trigonometry
pcalcO1l1Trigonometric valuesof an angle given a point on its terminal side
pcalc012Trigonometric valuesof an angle given its quadrant: Problem type 1
pcalc013Trigonometric valuesof an angle given its quadrant: Problem type 2
pcalc107 Sketching a sine or cosinefunction: Problem type 1

pcalc106 Sketching a sine or cosinefunction: Problem type 2

pcalc014 Sketching a sine or cosinefunction: Problem type 3
pcalc017Sketching a secan or cosecan function

pcalc105Sketching a tangent or cotanger function: Problem type 1
pcalc015Sketching a tangent or cotangert function: Problem type 2
pcalcOl6Inversetrigonometric values

pcalc018 Composition of trigonometric functions and inverse trigonometric func-
tions : Problem type 1

pcalc019 Composition of trigonometric functions and inverse trigonometric func-
tions : Problem type 2

pcalc036 Composition of trigonometric functions and inverse trigonometric func-
tions : Problem type 3

pcalcO20Elementary trigonometric equations: Problem type 1
pcalcO21Elemertary trigonometric equations: Problem type 2
pcalc022Trigonometric equationsinvolving squaredfunctions: Problem type 1
pcalc023Trigonometric equationsinvolving squaredfunctions: Problem type 2
pcalc024 Trigonometric equationsinvolving di®eren functions
pcalc025Trigonometric equationsinvolving multiples of an angle

pcalc026 Trigonometric equations involving sum and di®erenceof angles
pcalc027 Trigonometric equationsinvolving double angles
pcalc028Trigonometric equationsinvolving half angles

pcalc029Finding trigonometric valuesusing sum and di®erenceformulas
pcalc030Evaluating trigonometric functions involving double angles
pcalc031Solving a triangle with the law of sines: Problem type 1
pcalc032Solving a triangle with the law of sines: Problem type 2
pcalc033Solving a triangle with the law of cosines

pcalc034Verifying trigonometric identities: Problem type 1

pcalc035Verifying trigonometric identities: Problem type 2
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pcalc100Verifying trigonometric identities: Problem type 3
pcalc101Verifying trigonometric identities: Problem type 4

COMPLEX NUMBERS, POLAR COORDINA TES AND VECTORS

pcalc048Addtion and subtraction of complex numbers
pcalc049Multiplication of complex numbers

pcalc050Division of complex numbers

pcalc051Complex solutions of a quadratic equation
pcalc052Converting a complex number to trigonometric form
pcalcO53Powers of i

pcalc054De Moivre's Theorem

pcalcO55Plotting a point in polar coordinates

pcalc056 Converting rectangular coordinates to polar coordinates
pcalc057 Converting polar coordinates to rectangular coordinates
pcalc058Converting a rectangular equation to a polar equation
pcalc059Converting a polar equation to a rectangular equation
pcalcO60Magnitude of a vector

pcalc061Scalar multiplication of a vector

pcalc062Addition and subtraction of vectors
pcalc063Translation of a vector

CONIC SECTIONS

pcalc064Graph of a circle

pcalc065Writing the equation of a circle given the certer and an arbitrary point
pcalc066Writing the equation of a circle given the endpoints of a diameter
pcalc067Graph of a parabola

pcalc068Writing the equation of a parabola given the vertex and the focus
pcalc069Focus of a parabola

pcalc070Graph of an ellipse certered at the origin

pcalc071Graph of an ellipse with an arbitrary certer

pcalcO72Foci of an ellipse

pcalc073Writing the equation of an ellipse given the foci and the major axis length
pcalc074Writing the equation of an ellipse given the

pcalc075Graph of a hyperbola certered at the origin

pcalc076Graph of a hyperbola with an arbitrary certer

pcalc077Foci of a hyperbola

pcalc078Writing the equation of a hyperbola given the foci and the vertices
pcalc079Writing the equation of a hyperbola given the foci and the asymptotes

EXPONENTIAL AND LOGARITHMIC FUNCTIONS AND EXPRES-
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SIONS

alge104Product rule for logarithms

alge105Quotient rule for logarithms

alge106Power rule for logarithms

algel107Change of basefor logarithms

algel08Translating a logarithmic equation into an exponertial equation and con-
versely

alge232Evaluating a logarithmic expression

alge233Solving a logarithmic equation: Problem type 1
algel113Solving a logarithmic equation: Problem type 2
algel11Solving an exponertial equation: Problem type 1
algel12Solving an exponertial equation: Problem type 2
algel77Word problem with exponertial equation: Problem type 1
algel78Word problem with exponertial equation: Problem type 2
pcalc103Sketching an exponertial function

pcalc104 Sketching a logarithmic function

pcalc102Translation of logarithmic and exponertial graphs

SEQUENCES AND SERIES

pcalcO80Finding the rst terms of a sequence

pcalc081Writing the generalterm of a sequence

pcalcO82Factorial expressions

pcalcO83Evaluating nite sums: Problem type 1

pcalc084Evaluating nite sums: Problem type 2

pcalc085Arithmetic sequence

pcalc086 Geometric sequence

pcalc087Binomial formula

pcalc088 Application problem involving permutations and combinations: Problem
typel

pcalc089 Application problem involving permutations and combinations: Problem
type 2

pcalc090 Application problem involving permutations and combinations: Problem
type 3

pcalc091Equations involving permutations and combinations
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