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Web-based tutoring is very similar to computer-based tutoring with the additional issues of response or download time.  This paper addresses if there are software tutors that cover the spectrum of educational subjects.  A mapping is presented of top-level Core Knowledge curriculum topics for grades K through 5 with commercially available computer-based tutors.  Some of the tutors would be considered ‘intelligent’ because of the very basic student model represented by a listing of completed sections or information in the tutor.  Most of the topics have at least one tutor that teaches or contains the subject matter.  This paper also specifies topics that are not well covered by existing tutors and compares the coverage to the Texas Essential Knowledge and Skills topics.

The line is blurring between conventional computer-based training (CBT) and intelligent tutoring systems (ITS).  CBT and ITS can be used as web-based tutors (WBT).  An ITS is a software program that is a tutor and goes beyond a CBT in individualizing the instruction.  A CBT usually shows material in a linear fashion to a student.   CBT, ITS and WBT should be used to supplement other school work.  ITSs have curriculum content presented to a student with a student model representing what the student knows and/or the depth of that knowledge, and presents content based on the student’s current knowledge (Goettl, Hallf, Redfield, Shute 1998).  Some CBT have been turned into an ITS by adding a student model and a variation on the navigation through the lesson or course material to provide the nonlinear presentation of material (Redfield 1995). 

It could be said that the beginnings of an ITS is, at the very least, tracking and using a student’s progress through the tutor.  A rudimentary ITS records and recalls a student’s progress, placing the student into the appropriate place in the tutor each time the tutor is entered and presenting material based on the student’s progress.  Most of the software listed below does record an individual’s progress and will return to the place left off last by the student, however the software may not test or determine if the student knows what has been presented.  Some of the tutors in the tables below are in the ITS class.  For example, The Learning Company has ‘Reader Rabbit’s Personalized xx Grade’ for various grade levels and ‘The Clue Finders xx Grade Adventures’ for various grade levels with A.D.A.P.T. which stands for: Assesses abilities, Develops skills, Adjusts levels, Provides help, Tracks progress.  The Learning Company says that A.D.A.P.T. helps players progress in areas most needed (The Learning Company 1999).

To see if existing software covers curriculum topics, we have to look at what topics should be taught at what grade levels.  This paper does not attempt to answer what software tools are the best to use in schools, but looks at what are the readily available software tools and tutors out there that cover the curriculum topics.  Core knowledge is used as an example curriculum to show a mapping of software to curriculum topics.  

Core Knowledge is a detailed content outline of topics that is used by many public and private schools around the United States to provide a coherent and consistent foundation of learning for elementary and middle schools (Core Knowledge Foundation 1998).  The Core Knowledge Foundation developed the curriculum after consulting many educational studies both inside and outside of the United States (Core Knowledge Foundation 1999).  Core Knowledge topics attempt to be long lasting and include topics that would rarely change.  For example, topics can be written “import events in world history” rather than the specific events listed themselves as topics.  Core Knowledge topics are sequenced in a spiral fashion so that knowledge is built on previous knowledge.  Some of the Core Knowledge books are grade specific such as “What Your 1st Grader Needs to Know” (Hirsch 1991).  

In the following six tables, each grade level of kindergarten to 5th grade is in a separate table, and the major topics for each of the six curriculum areas in Core Knowledge are on the left side of each table.  The six major areas for Core Knowledge are language arts and English, history and geography, visual arts, music, mathematics, and science.  The tables list existing commercial software in the right column, most of which can be purchased off the Internet.  Many of the titles can be purchased at www.cdromshop.com or www.cdaccess.com (CDROM Shop 1999, CD Access 1999).  There are also catalogs of software that can be used to order titles (The Edutainment Catalog 1999, Columbia House 1999, Parsons Technology 1999).  Many of the educational software companies have curriculum grids showing how their software covers topics in different areas and grade levels.    The publisher of each software title is given after the name of the title.  After some of the titles, the specific subject that is contained in the title and relevant to the curriculum topic is given.  The software titles that are in italics can be called full intelligent tutors.  Some software titles could be repeated more than they are, and wherever possible, different titles are listed to maximize the number of software titles included in the tables.   The predominant provider of educational software today is The Learning Company as noted by the frequency of their name as the publisher in the following tables.  The Learning Company also owns some of the other companies such as Broderbund.  

Core Knowledge Topic
Software (Publisher)

KINDERGARTEN
Blaster 3R’s (Knowledge Adventure)

Dr. Seuss Kindergarten (Broderbund)

JumpStart: Kindergarten (Knowledge Adventure)

Ultimate Childrens Encyclopedia (The Learning Company)

     Language Arts and English

          reading and writing, poetry,

          fiction, saying and phrases
Blue’s ABC Time Activity (Humongous Entertainment) 

Just Grandma and Me (Broderbund)

Reader Rabbit Kindergarten (The Learning Company)

Reading Blaster (Knowledge Adventure)

Sesame Street: Let’s Make a Word  (EA Kids/Creative Wonders)

     History and Geography 

          World: spatial sense, continents

          American: geography, Native

             Americans, settlement, 

             presidents, symbols & 

             figures
American Heritage: The History of the United States for Young People 

      (Simon & Schuster Interactive)

Children’s Atlas of the United States (Gametek)

Compton’s 3D World Atlas (The Learning Company)

My First Amazing World Explorer (DK Multimedia)

Schoolhouse: America Rock (Creative Wonders)

     Visual Arts
          elements of art, sculpture,

          looking and talking about art
Amazing Art Corner (Ohio Distinctive Software)

Baby Felix Creativity Center (Felix the Cat Productions)

Disney’s Magic Artist (Disney Interactive)

Early Education - Creativity Pak (SoftKey)

     Music
          elements of music, songs,

          listening and understanding
Alfred’s Essentials of Music Theory (Alfred Publishing)

Baby Felix Creativity Center (Felix the Cat Productions)

Lenny’s Music Toons (Paramount Interactive)

Sing-along Kids 1, 2, and 3 (Sirius Publishing)

     Mathematics
          patterns and classification,

          numbers and number sense,

          money, computation,

          measurement, geometry
Deluxe Math Rabbit (The Learning Company)

Hello Kitty Creativity Center (SANRIO CO)

JumpStart Math for Kindergarners (Knowledge Adventure)

Money Math (Edmark)

Sesame Street Numbers (EA Kids/Creative Wonders)

     Science

          plants and plant growth,

          animals and their needs,

          human body/five senses,

          introduction to magnetism,

          seasons and weather,

          taking care of the earth,

          science biographies
A World of Animals (Countertop Video & Software)

Air Explorer (Ohio Distinctive Software)

Earth 2U, Exploring Geography (Simon & Schuster Interactive)

Kid’s Zoo: A Baby Animal Adventure (Knowledge Adventure)

Magic School Bus Xplores the Human Body (Microsoft)

Richard Scarry’s Busytown How Things Work (Macmillan Digital)

Sammy’s Science House (Edmark)

What is a Bellybutton (IVI Publishing)

Wide World of Animals (Creative Wonders)

Table 1: Kindergarten Curriculum Software

Core Knowledge Topic
Software (Publisher)

FIRST GRADE
Basic Skills Builder K to 2 (McGraw-Hill)

Big Thinkers 1st Grade (Humongous Entertainment)

JumpStart: First Grade (Knowledge Adventure)

Madeline 1st and 2nd Grade (The Learning Company)

     Language Arts and English
         reading and writing, poetry,

         fiction, sayings and phrases
Kid Phonics; Kid Phonics 2 (Davidson)

Reader Rabbit’s Personalized 1st Grade (The Learning Company)

Reading Blaster (Knowledge Adventure)

Reader Rabbit’s Reading Library Level 1 and 2 (The Learning Company)

     History and Geography

          World: geography, early 

              civilization, Mexico

          American: early civilizations,

              early exploration, revolution,

              the West, symbols & figures
American Heritage: The History of the United States for Young People 

      (Simon & Schuster Interactive)

Compton’s 3D World Atlas (The Learning Company)

My First Amazing History Explorer (DK Multimedia)

My First Amazing World Explorer (DK Multimedia)

Ozzie’s Travels (Digital Impact)

Yearn2Learn Snoopy’s Geography (Image Smith)

     Visual Arts

          art from long ago, elements of

          art, kinds of pictures
Art Dabbler (MetaCreations)

Disney’s Magic Artist (Disney Interactive)

Early Education - Creativity Pak (SoftKey)

Baby Felix Creativity Center (Felix the Cat Productions)

     Music

          elements of music, songs,

          listening and understanding
Alfred’s Essentials of Music Theory (Alfred Publishing)

Baby Felix Creativity Center (Felix the Cat Productions)

Kid Riffs (IBM)

Sing-along Kids 1, 2, and 3 (Sirius Publishing)

     Mathematics

          patterns and classification,

          numbers and number sense,

          money, computation,

          measurement, geometry
Deluxe Math Rabbit (The Learning Company)

Early Education - Math Basics (SoftKey)

Interactive Math Journey (The Learning Company)

Madeline 1st and 2nd Math (The Learning Company)

Math by Colors – Montessori Learning Software (InfoDisc)

     Science

          living things and environments,

          human body systems, matter,

          measurement, introduction to

          electricity, astronomy, the 

          Earth, science biographies 
Earth 2U, Exploring Geography (Simon & Schuster Interactive)

Magic School Bus Xplores the Human Body (Microsoft)

Oceans Below (Mindscape)

Ozzie’s Science (Digital Impact)

Thinkin’ Science (Edmark)

Welcome to Bodyland (IVI Publishing)

What is a Bellybutton? (B&N Software)

Table 2: First Grade Curriculum Software

Core Knowledge Topic
Software (Publisher)

SECOND GRADE
Arthur’s 2nd Grade (The Learning Company)

My Personal Tutor 1st and 2nd Grade (Microsoft)

Schoolhouse Rock 1st and 2nd Grade Essentials (Creative Wonders)

Treasure Seekers (The Learning Company)

     Language Arts and English

          reading and writing, poetry,

          fiction, saying and phrases
Reader Rabbit’s Personalized 2nd Grade (The Learning Company)

Reader Rabbit’s Reading Journey (The Learning Company)

Reading Blaster (Knowledge Adventure)

Let’s Go Read 1 and 2 (Edmark)

     History and Geography
          World: geography, Japan, early

             civilization, ancient Greece      

          American: the Constitution,

             war of 1812, westward

             expansion, immigration and 

             citizenship, Civil War, civil

             rights, geography, symbols

             & figures
American Heritage: The Civil War (Simon & Schuster Interactive)

Children’s Atlas of the United States (Gametek)

Compton’s 3D World Atlas (The Learning Company)

Discoverers (Knowledge Adventure)

History of the World (Harper, Collins publisher)

Ozzie’s Travels (Digital Impact)

Schoolhouse: America Rock (Creative Wonders)

Travel the World with Timmy – Argentina, Japan, Kenya (Edmark)

Where in the USA is Carmen Sandiego? (The Learning Company)

Where in the World is Carmen Sandiego? Junior Detective (Broderbund)

World’s Greatest Speeches (Softbit)

     Visual Arts
          elements of art, sculpture,

          landscape pictures, abstract art,

          architecture
A Love of Art (Countertop Video & Software)

Amazing Art Corner (Ohio Distinctive Software)

Early Education - Creativity Pak (SoftKey)

Paint & Create (Europress Software)

     Music
          elements of music, songs,      

          listening and understanding
Alfred’s Essentials of Music Theory (Alfred Publishing)

Music Tutor (Candle Light Software)

Sing-along Kids 1, 2, and 3 (Sirius Publishing)

     Mathematics
          numbers and number sense,

          fractions, money, computation,

          measurement, geometry
JumpStart Math for Second Graders (Knowledge Adventure)

Math Journey for Grades 1-3 (The Learning Company)

Money Math (Edmark)

Real World Math (Addison-Wesley)

Schoolhouse: Math Rock (The Learning Company)

     Science

          cycles in nature, insects, human

          body, magnetism, simple

          machines, science biographies
Earth 2U, Exploring Geography (Simon & Schuster Interactive)

Jimmy Saves the Day - simple machines (Science for Kids)

Magic School Bus Xplores the Human Body (Microsoft)

Spiders (Discis)

Super Solvers Gizmos & Gadgets (The Learning Company)

The Machine Expo (Science for Kids)

Table 3: Second Grade Curriculum Software

Core Knowledge Topic
Software (Publisher)

THIRD GRADE
Clue Finder’s 3rd Grade Adventures (The Learning Company)

Schoolhouse Rock 3rd and 4th Grade Essentials (Creative Wonders)

Thinking Games (Creative Wonders)

Ultimate Childrens Encyclopedia (The Learning Company)

     Language Arts and English
          reading and writing, poetry,

          fiction, saying and phrases
Basic Spelling Tricks (Bright Star Dream Team)

Read, Write and Type (The Learning Company)

Reader Rabbit’s Reading Journey (The Learning Company)

Ultimate Writing & Creativity Center (The Learning Company)

     History and Geography

          World: geography, ancient

             Rome, the Vikings

          America: early exploration of

             North America, the earliest 

             Americans, thirteen colonies
American Heritage: The History of the United States for Young People 

      (Simon & Schuster Interactive)

Ancient Civilizations (Entrex Software)

Compton’s 3D World Atlas (The Learning Company)

History of the World (Harper, Collins publisher)

My First Amazing History Explorer (DK Multimedia)

Yearn2Learn Snoopy’s Geography (Image Smith)

Where in the World is Carmen Sandiego? Junior Detective (Broderbund)

World Atlas V.5 (Software Toolworks)

     Visual Arts

          elements of art, American 

          Indian art, ancient Rome and

          Byzantine
A Love of Art (Countertop Video & Software)

ArtRageous! – art history and examples (The Learning Company)

Kid Pix (Broderbund) 

Orly’s Draw-A-Story (Broderbund)

     Music

          elements of music, songs,

          listening and understanding
Complete Classical Music (Countertop Video & Software)

Kid Riffs (IBM)

Music Ace (Harmonic Vision)

Music Tutor (Candle Light Software)

     Mathematics

          numbers and number sense,

          fractions and decimals, money,

          computation, measurement,

          geometry
Fractions Made Easy (Pro One Software)

Learning Center Series Math Ages 7 to 9 (Davidson)

Money Town (Davidson)

Reader Rabbit’s Math Ages 6-9 (The Learning Company)

Schoolhouse: Math Rock (The Learning Company) 

Sierra School House: Math (Sierra)

     Science

          classification of animals, 

          human body, light and optics,

          sounds, ecology, astronomy,

          science biographies
Scientific American Library Planetarium (Softkey)

Magic School Bus Xplores the Human Body (Microsoft)

Ozzie’s Science (Digital Impact)

Plants & Animals (Zane Publishing)

Sierra’s School House: Science (Sierra)

The Animals (Media Depot/Software Toolworks)

Wide World of Animals (Creative Wonders)

Zap! Save the Show with Sound, Light and Electricity (Edmark)

Table 4: Third Grade Curriculum Software

Core Knowledge Topic
Software (Publisher)

FOURTH GRADE
Adventure Workshop: 3rd-6th Grade (Broderbund)

Clue Finder’s 4th Grade Adventures (The Learning Company)

Knowledge Munchers Deluxe (The Learning Company) 

Schoolhouse Rock 3rd and 4th Grade Essentials (Creative Wonders)

     Language Arts and English

          writing, grammar and usage;

          poetry; fiction; speeches;

          sayings and phrases
Book Report (Pro One Software)

Imagination Express Series (Edmark)

Schoolhouse: Grammar Rock (The Learning Company)

Ultimate Writing & Creativity Center (The Learning Company)

Word Munchers Deluxe (The Learning Company)

World’s Greatest Speeches (Softbit)

     History and Geography

          World: geography, Europe in

             in middle ages, spread of 

             Islam, African kingdoms,

             China dynasties

          America: American revolution,

             constitutional government,

             early politics, reformers,

             symbols & figures
Africa Trail (The Learning Company)

American Heritage: The History of the United States for Young People 

      (Simon & Schuster Interactive)

Ancient Civilizations (Entrex Software)

Carmen Sandiego’s Great Chase Through Time (The Learning Company)

Compton’s 3D World Atlas (The Learning Company)

History of the World (Harper, Collins publisher)

My First Amazing History Explorer (DK Multimedia)

Schoolhouse: America Rock (Creative Wonders)

The Alim – Islamic history (El-Bushra Distributors)

Where in the World is Carmen Sandiego? Junior Detective (Broderbund)

World’s Greatest Speeches (Softbit)

     Visual Arts

          art of middle ages, Islamic art

          and architecture, art of Africa,

          art of China, art of the new US
A Love of Art (Countertop Video & Software)

ArtRageous! – art history and examples (The Learning Company)

Amazing Art Corner (Ohio Distinctive Software)

Kid Pix (Broderbund)

The Alim – Islamic art (El-Bushra Distributors)

The Louvre (Sirus)

     Music
          elements of music, songs,

          listening and understanding
Lenny’s Music Toons (Paramount Interactive)

Music Ace (Harmonic Vision)

Music Tutor (Candle Light Software)

     Mathematics

          numbers and number sense,

          fractions and decimals, money,

          computation, measurement,

          geometry
Fractions Made Easy (Pro One Software)

Operation Neptune (The Learning Company)

Real World Math (Addison-Wesley)

Reader Rabbit’s Math Ages 6-9 (The Learning Company)

Sierra’s School House Math (Sierra)

     Science

          human body, chemistry, 

          electricity, geology, history of

          Earth, meteorology, science

          biographies
A.D.A.M. The Inside Story (A.D.A.M. Software)

Chambers Biographies (Liris Interactive)

Earth 2U, Exploring Geography (Simon & Schuster Interactive)

Earth Quest (DK Multimedia)

Real Science – life, earth, physical, & astronomy (Compton’s Learning)

Sierra’s School House: Science (Sierra)

Super Solvers Gizmos & Gadgets (The Learning Company)

The Mystery of Tooltown (Science for Kids) 

Zap! Save the Show with Sound, Light and Electricity (Edmark)

Table 5: Fourth Grade Curriculum Software

Core Knowledge Topic
Software (Publisher)

FIFTH GRADE
Clue Finders 5th Grade Adventures (The Learning Company)

Knowledge Munchers Deluxe (The Learning Company) 

On This Day – events in science, politics, history (Arc Media)

Thinkin’ Things 1 and 2 (Edmark)

Thinking Games (Creative Wonders)

     Language Arts and English

          writing, grammar and usage;

          poetry; fiction and drama;

          speeches; sayings and phrases
Book Report (Pro One Software)

Imagination Express Series (Edmark)

Student Writing Center (The Learning Company) 

Ultimate Writing & Creativity Center (The Learning Company)

Word Munchers Deluxe (The Learning Company)

World’s Greatest Speeches (Softbit)

     History and Geography

          World: geography, Meso-

             American, European cultures,

             renaissance and reformation,

             England, early Russia,

             feudal Japan

          America: westward expansion,

             Civil War, Native Americans,

             US geography
American Heritage: The Civil War (Simon & Schuster Interactive)

American Heritage: The History of the United States for Young People 

      (Simon & Schuster Interactive)

American Indian Encyclopedia (Objective Computing)

Carmen Sandiego’s Great Chase Through Time (The Learning Company)

Children’s Atlas of the United States (Gametek)

Discoverers (Knowledge Adventure)

My First Amazing History Explorer (DK Multimedia)

Oregon Trail II (The Learning Company)

Ozzie’s Travels (Digital Impact)

Where in the World is Carmen Sandiego? Junior Detective (Broderbund)

World Atlas V.5 (Software Toolworks)

     Visual Arts

          art of the renaissance, 

          American art of the 19th 

          century, art of Japan
A Love of Art (Countertop Video & Software)

ArtRageous! – art history and examples (The Learning Company)

The Louvre (Sirus)

     Music
          elements of music, songs,

          listening and understanding,

          American musical traditions
Complete Classical Music (Countertop Video & Software)

Kid Riffs (IBM)

Music Ace 2 (Harmonic Vision)

Music Tutor (Candle Light Software)

     Mathematics
          numbers and number sense,

          ratio and percent, fractions and

          decimals, computation, algebra,

          measurement, geometry, 

          probability and statistics
Awesome Animated Monster Maker Math (Houghton Mifflin)

ClueFinders Math Ages 9-12 (The Learning Company)

Math Blaster for 5th Grade (Knowledge Adventure)

Math Workshop Deluxe (Broderbund)

Operation Neptune (The Learning Company)

Pre-Algebra Math Blaster Mystery (Davidson)

Princeton Review Algebra Edge (The Learning Company)

     Science

          classifying living things, cell

          structures and processes, plant

          structures and processes, 

          human body, chemistry: matter

          and change, science

          biographies
Body Works (Softkey)

Chambers Biographies (Liris Interactive)

Chemistry I (Pro One Software)

I Love Science – chemistry, physics, biology (DK Multimedia)

Oceans Below (Mindscape)

Plants & Animals (Zane Publishing)

Real Science – life, earth, physical, & astronomy (Compton’s Learning)

SuperStar Science CD (Multi Dimensional Communications)

The Way Things Work: Pinball Science (DK Multimedia)

Welcome to Bodyland (IVI Publishing)

Table 6: Fifth Grade Curriculum Software

The Core Knowledge topics above that do not have at least some software addressing the content are 

      Visual Arts: 
architecture for 2nd and 4th grades ,



art of specific countries such as China and Japan,

      Science:
science biographies for K, 1st, 2nd, and 3rd grades.

The Texas public schools follow the Texas Essential Knowledge and Skills (TEKS) curriculum.  The major topics in TEKS are business, computer literacy, English as a second language, English language arts, fine arts, health, mathematics, physical education, science, social studies, and vocational education.  By 1998, the TEKS topics not covered by educational software titles were 

physical education,

Texas history, and 

primary language for bilingual education  (Redfield 1999).  

Now there is some software teaching primary language for bilingual education.  There are no software titles that teach sports concepts such as rules of games and playing strategies (although some of my students are working on a soccer tutor), and there are no titles that teach Texas history independent of US history.  These five areas (in italics above) that are not covered by existing educational software are ripe for developing and marketing some good ITSs.  There are many ITS authoring tools that can be used for the purposes of developing any of these tutors to fill in the gaps  (Redfield 1997).  Finally, since most of the major topics are covered by computer-based tutors and as we develop and market better computer tutors, the role of the teacher will shift to being a facilitator of knowledge rather than being one who imparts knowledge, especially in the older grades.
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