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ABSTRACT 

A Developmental Study of the Use of Integrated Software 
for Computer-Assisted Instruction 

The increasing importance of the computer as an educational tool has brought to light 

certain liabilities in the acquisition of appropriate instructional software. Commercial 

materials are often too general in scope or do not treat with specific topics. One solution to 

this problem is teacher-produced software. Unfortunately, most educators have neither the 

time nor resources to devote to either acquiring appropriate computer programming skills or 

producing a completed piece of instructional software. 

One possible solution to this problem lies in the use of integrated software packages 

that are currently referred to as "personal productivity" software. These software items 

encompass several different applications (most frequently word processing, database, and 

spreadsheet) within a single program. All of the contained applications are accessed and 

utilized with similar commands, thus allowing the user to rapidly become proficient in the 

use of all of the applications. 

The features available in these packages present many possibilities as an instructional 

software development and delivery medium as well as a personal productivity tool. To this 

end, this study attempts to ascertain how effective instructional software can be designed 

using this medium (integrated software) and how well the product of this design process 

performs when judged by impartial evaluators. 

The study occurred in three stages: a pilot study, an implementation study, and a 

product evaluation. The pilot study was used to determine what was necessary to design 

effective software using integrated software. An assessment of the results from the pilot 

study resulted in the creation of a prototype template-designer's guidebook which was used 

as the primary design reference for the implementation study. The products of the main 

VI 



study were then evaluated to determine the relative effectiveness of these items as 

instructional software. Designer and evaluator attitudes and reactions to this design process 

were sampled throughout the study through the use of various survey and evaluation 

instruments and indicated a positive response on the pan of all participants to both the 

concept and the production of template-based, integrated software-implemented 

instructional materials. 
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CHAPTERI 

INTRODUCnON 

Background 

"THINK!" 

Oddly enough, this phrase was not coined by an educator, but rather by businessman 

John H. Patterson, co-founder of the National Cash Register Company (NCR) (Stine, 

1985; Shurkin, 1985). One of the early employees of NCR, Thomas Watson, Sr., with 

whom the phrase "Think!" is often associated, was also fond of slogans extolling the 

virtues and value of education. In 1914 Watson left NCR and went to work for the 

Computing-Tabulating-Recording Company as general manager. CTR was renamed 

Intemational Business Machines (IBM) in 1924 with Thomas Watson Sr. now the 

company president. During his presidency, signs reading "STUDY!", "LEARN!", and 

"DON'T GUESS, KNOW!" became common sights in sales rooms and work areas (Stine, 

1985). In a sense, the connection between computers and education began with these 

slogans. It was from companies like NCR and IBM, among others, that both the 

computing equipment and the demand for skilled, formally educated employees to operate it 

originated. Thomas Watson, Sr,, having little formal education himself, understood the 

value of education to both the individual and to society as exemplified by his statement: 

"There is no saturation point in education" (Stine, 1985). 

Some modem changes in the American educational system were due in part to the 

efforts of other businessmen. For example, in Texas this businessman was H. Ross Perot. 

Perot was enlisted in 1983 by then Texas govemor, Mark White, to help champion the 

cause of educational reform in Texas (Burka, 1984). Among the many issues raised by the 

coUaboration of White and Perot were two points tíiat directiy affected tiie implementation 

of computers in the state educational system: first, that computers are a common and 
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essential part of modem society, and second, that to have productive and employable 

citizens, the educational system needed to address the area of technological hteracy as well 

as the traditional curriculum. While it is true that computer technology had already entered 

the Texas public school curriculum before this time, it had not done so in an organized 

fashion. The results of White's and Perot's efforts produced some far ranging educational 

reform. One such result was the Texas Education Agency (1983) defmition of essential 

computer competencies for teachers. Another was the state-mandated inclusion of computer 

literacy instruction in all public schools and the prescription of at least one course in 

educational computing and technology as a pan of teacher education curriculum (Texas 

Administrative Code and Statutory Citations, 1984). So, it is a fact that computers and 

computer-oriented materials have become a pervasive influence in American schools in 

general, and Texas schools in particular. 

Implementing The Mandate 

Many states in addition to Texas have mandated that computer literacy be included in 

the curriculum (Wholeben, Pena, & Ratcliffe, 1989). They have, however, neglected to 

defme in a precise manner just what is meant by the term "literacy." Webster's New World 

Dictionarv (1984) defmes the term literacy as "the state or quality of being literate; the 

ability to read and write." In turn the word literate is partially defined as, "well educated; 

having or showing extensive knowledge, learning, or culture." By implication, then, a 

computer-literate person would be one who is knowledgeable about computers and how to 

use them; one who can "read and write" conceming computers. 

The approach to computer literacy as used in educational environments can be 

subdivided into two categories: computers as objects of study in their own right, and 

computers used as adjunct devices for the teaching of other topics (Kepner, 1989). 
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The Computer as Obiect of Studv 

This first general category, the computer as object of study, tends to be driven by 

advancement in computing technology and computing methods. In many respects this 

category falls within the domain of traditional academic topics in that it is primarily a 

transference of facts from the teacher to the student. Information thus transferred can be 

tested in an objective fashion similar to that used with other non-computer-related subjects. 

In education, a tripartite approach to computers as objects of study has evolved. One 

approach teaches lessons that deal with the historical development of computing devices 

from the abacus to the microcomputer and from Charles Babbage to Steven Jobs. A second 

approach teaches the mechanics and use of specific applications such as word processing 

programs or spreadsheets. A third approach is aimed at teaching programming skiUs and 

computer logic. In application, these approaches are often mixed to different degrees as a 

result of limited resources or other extraneous factors. 

The Computer as Instructional Device 

The second general category of computer use in instmctional settings is that of a 

programmed instruction device. Historically this use of computers as instmctional tools 

stems directiy from the teaching machines used in the 1940s and 1950s (Willis, Johnson, 

& Dixon, 1983). In this capacity, computers become leaming behavior modification 

devices that can repeat the same material over and over in precisely tíie same way or 

simulate real world situations in a microcosmic form. In theory this should leave the human 

instructor more time for individualized contact with each student, since the mundane aspect 

of repetition and rote leaming can be handled by the machine. This use of computers has 

come to be called Computer Assisted Instruction or CAI (Computer Based Instmction 

(CBI) in many business settings), and has proven to be a valuable and popular asset to the 

teaching of many diverse subjects. In this case the computer becomes the source of 



instruction, and so changes from instmctional topic to instmctional medium. It is in this 

context tiiat computers have come to show a high profile in education, with literally 

thousands of CAI programs in current use. 

The Focus Changes as Use Increases 

In a sense, the differences between these two categorical approaches to educational 

computing and computer literacy represent differences in how this literacy was and is 

perceived. The view of the computer as topic stemmed from the dearth of small computers 

and applications software available for instructional use when the personal computer fîrst 

appeared in the mid-1970s. At that time, the only thing many teachers could think of to do 

with these new devices was to teach abstract concepts, concentrating on programming 

languages or other hardware-oriented activities (Kepner, 1989). 

Today, with the availability and profusion of relatively inexpensive hardware, and a 

wealth of professionally produced software of all types, this first definition of literacy has 

changed to the second, that of the computer as a teaching and leaming tool. No longer 

thought of in abstract terms, the computer is being incorporated into solving problems that 

are part of the individual's required tasks (Kepner, 1989). The term "individual" can, in 

this case, refer to both the teacher and the student. A side effect of The Texas Education 

Agency's (1983) defmition of computer competencies for teachers was the increased use 

of computers as a part of the teacher's normal daily routine. This type of positíve modeling 

encourages the students, in tum, to begin thinking of the computer as a productivity tool 

and leaming aid. Witíi the mandated inclusion of computer hteracy in the curriculum, tiie 

increased availability of small computer hardware, and CAI and other software, the 

computer literacy focus has changed to learning and instruction and away from the medium 

delivering that instmction. 
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The General Prnhlp.m 

The increased use of CAI in various instmctional settings has presented educators with 

something of a dilemma; namely, where to get quality CAI software for course supporL On 

one hand, educational software suppliers such as MECC (Minnesota Educational 

Computing Company) and Sunburst have extensive listings of software tities aimed at all 

levels of the educational strata. While many of tiiese software items are of excellent quahty, 

there are many otiiers that leave much to be desired (Cohen, 1983; Sivin & Bialo, 1988; 

Welton, 1984). Many software products are released without sufficient testing and review, 

and may contain glaring errors in spelling and content, or more subtle errors in readability 

and logic. Often commercial materials will rely on slick packaging and flashy graphics 

rather than sound pedagogy. According to Jones (1986), even well-crafted commercial CAI 

materials will frequentiy not fit well into planned cuiricula or will simply not emphasize the 

topics being dealt with in a particular course. This leaves the educator in the position of 

either eliminating CAI support materials from the course design or having the course design 

be driven by the available software. 

On the other hand, educators can, and often do, write their own software to ensure that 

content and pedagogy are appropriate for specific course designs. The liability inherent in 

this approach is primarily one of practicality. It takes many hours of concentrated effort to 

leam a programming language, and conceive, design, write, and "debug" (error check) a 

computer program. Since most schools do not provide released time or funding for this 

kind of effort, the educator is left to his or her own devices as far as conception, financing 

and completion of such a project. As a result, if completed, the products, while 

pedagogically sound, are often amateurish and ineffective as quahty course support 

materials. 

There is some argument that various authoring systems or languages (programs that 

expedite the process of writing software) can circumvent at least some of the difficulties 



encountered in generating teacher produced software. To some extent this is tme in that 

authoring languages such as PILOT and SUPERP LOT. and authoring systems such as 

Interacrive Authoring Svstem offered by McGraw-Hill and CLAS from Touch 

Technologies, do provide shortcuts to generating question and answer cycles and screen 

displays (Vockell & Schwartz, 1988). However, tiiese languages and systems tend to 

isolate the designer from tiie capabilities of the hardware as a trade-off for ease of use. 

Such systems simply do not have tíie power and flexibihty of more standard computer 

programming languages such as BASIC or PASCAL. In addition to tiiese problems, tiiere 

is no standardized design methodology that is applicable to all of the software generating 

systems. Each uses command stmctures that are idiosyncratic to not only the specifíc 

authoring system being used, but to the particular hardware on which the system or 

language is implemented. 

Newer, more comprehensive packages such as the Hypercard system from Apple 

Computer for the Macintosh and the various hypertext systems for MS-DOS machines such 

as the Guide 2 program, address a number of these problems on the development side. 

However, these systems often require signifícant hardware resources to be used 

effectively, as exemplified by Hypercard's suggested optimum operating environment of 

two megabytes of system memory and a hard disk drive (Hypercard User's Guide, 1987). 

In addition there is a substantíal leaming time involved in using these systems effectively. 

The Hypercard authoring system has been developed specifícally for the Macintosh 

computer. While it is tme that college and university level courses are beginning to make 

extensive use of this advanced system, it has not yet made any great inroads into the K-12 

environment (Muse, 1989; Lehrer, 1989). Because of this, it is not a serious factor at this 

time as far as authoring systems or teacher-generated software is concemed, except at the 

college level. 



The Research Topic 

A tiiird altematíve is available tíiat addresses a number of the above issues. This tíiird 

possibility revolves around tíie current popularity and widespread use of integrated 

software packages such as AppIeWorks and AppIeWorks GS (for the Apple n series), 

Microsoft Works (for tiie Macintosh and MS-DOS-based machines), and Lotus Svmphonv 

(an MS-DOS-based application). The concept behind these packages is that of combining 

several different applications programs (word processing, database management, 

spreadsheet operations, limited graphics capability and telecommunications, in varying 

combinations depending on the software package) within one set of commands. 

Generically, programs of this type have come to be called "productivity software" because 

of the combination of apphcations within a single program and because of a generally user-

friendly atmosphere, both of which tend to expedite a smooth work flow. 

Until recentiy this type of software has been used predominantly as an administratíve 

and management tool in both the business and educatíonal environments (Foster, 

Hombeck, McKinnon, Tulonin, & Weismantel, 1986). However, it is becoming much 

more common to see these or similar software items being used as instmctional aids as 

well, in the form of word processing and database management classes at the secondary 

school level and higher (BuIIough & Beatty, 1987; McCroskey, 1986; Goodmm & 

Robbins, 1986). This type of general purpose tool software could have a significant impact 

on lesson design and delivery in addition to its administrative uses. 

As an educational tool, integrated software could be incorporated into the classroom in 

ways that would enhance many aspects of the curriculum in general, and CAI-based 

instmction in particular. While the Apple brand of microcomputer is cuirentiy one of the 

most popular systems in education (Hafner & Brandt, 1988; Ranney, 1986), other brands 

and operatíng systems are making significant headway in the educatíonal market. This 

study will concentrate on the the various integrated "Works" programs tiiat operate on these 
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computer systems, specifícally the AppIeWorks integrated software package and Microsoft 

Woijcs for both the Macintosh and MS-DOS-operating systems. However, the techniques 

developed should, witii a minimum of modifícation, be transferable to any other integrated 

software items currentiy in use as well as any similar materials tiiat may be developed and 

released in the future. 

The strength of integrated programs such as AppIeWorks and Microsoft Works comes 

from several different capabilities, some of which are unique to an integrated software 

environment (Apple Computer, Inc, 1986; Van Buren, 1986). 

First is the ability to easily produce, edit, and print information. This information can 

take many fomis including text documents produced with a word processing component, 

qualitative data stored in a database document, or quantitative processes performed within a 

spreadsheet. Information stored in any of these forms can be easily recalled, added to, 

modifíed, or customized in whatever fashion necessary. In addition, multiple copies of a 

document can be stored (with different fíle names, of course), each copy reflecting some 

change in content or design. 

Second is ease of use. Because several different applications are combined within one 

program and share a common set of commands, it is much easier for the user to become 

profícient in using all of the various contained appUcations. An example of this from 

AppleWorks might be the "Open Apple-C" or copy command. In the word processor 

component of the program, single letters, words, phrases, paragraphs, or blocks of text 

can be copied to one or more places in a text document. In the database component of the 

program, this same copy command allows the user to replicate entire records wherever 

needed in a database file. The spreadsheet component of AppIeWorks lets the user copy 

single cell entries to one or more cells in the spreadsheet, whether text, numbers or 

formulae, using this same command. Learning a single set of command structures for 



several different applications acclimates the user to the program functions much more 

quickly and promotes the use of each part of the program in concert witíi all other parts. 

Third is the capability to have several documents of each type (word processor, 

database, and spreadsheet) "on tíie desktop" or active at one time. This means that the user 

can refer to information in one or more database files, move quickly to a spreadsheet file to 

perform calculations, and then jump immediately to a word processing document to type a 

report or other document, all without accessing secondary storage devices such as disk 

drives. The advantage presented by this capability is that the user can design his/her work 

environment within the computer to suit his/her own needs and preferences, thus creating a 

more personalized, comfortable, and productive working environment. 

Fourth is the abiUty to quickly and easily "cut and paste" information from one active 

application fíle to another. This means that a block of computations from the spreadsheet 

area can be moved or copied to another spreadsheet document or placed in a word 

processing file. Similarly database information can be copied to another database fíle or a 

word processing document. Moving data from a word processing file to a database or 

spreadsheet file is also possible, as well as exchanging informatíon between database and 

spreadsheet, although these activities may be slightiy more difficult than a straightforward 

"cut and paste" activity. 

Fiftii is the availability of context-sensitive help screens. This means that when a help 

feature is called it relates only to tiie application program that is currently being used. From 

within the spreadsheet, only the spreadsheet help menu is called, from within the database 

application only the database help menu is called, and so on. 

Sixth, and perhaps most important, is the ability to create, store, and reuse "template" 

documents. Webster's New Worid Dictionarv (1984), in part, defines a template as "a 

pattem ... for forming an accurate copy of an object or shape." Within tiie computer work 

space this means that "pattern" documents can be created which allow the user to operate in 
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a "fill in the blanks" type of environment of his/her own design. In effect what tiie user is 

doing is writing a computer program witiiin the integrated program environment that is 

generic in nature and that can have specific information entered and modified at some later 

date. 

In normal use, the capabilities inherent in an integrated software package are highly 

conducive to personal productivity. If, however, materials could be designed in this 

environment that could be used as a platform for CAI, some significant advantages would 

be gained over either commercially produced CAI materials or teacher- produced software 

using common authoring systems or programming languages (Worster & Morrison, 1986). 

Among these advantages would be: 

• Easy Screen Formatting - Screen design for text presentatíon is considerably 

simplified since many text layout and formatting commands are available from 

within the "Works" programs. Information can be displayed in several different 

ways depending on the application being used and what type of display is 

required. 

• Self Documentatíon - Any courseware designed in this environment would be 

self-documenting since word processor, database, and spreadsheet documents 

can be printed at will by the user. 

• Mixing Different Types of Data - The easy admixture of word processor screens 

(to present instmctions and information), database files (for an information 

resource), and spreadsheet data (for calculations or "what if' projections) would 

give both the user and the designer a great amount of control over the progress 

and direction of a template-based lesson. 

• Control Over Content - Template-based materials generated using integrated 

software packages can be easily customized to match specifíc course content. 
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• No Copyright Problems - Template-based courseware produced using 

AppIeWorks or Microsoft Works would generally fall into tiie category of 

public domain materials and would tiius be more affordable and accessible tiian 

commercial CAI packages. 

• Latent Computer Literacy - Template-based CAI materials using integrated 

software as the instmctional platform are in a sense "kiUing two birds witíi one 

stone." While students are leaming content material conceming some particular 

subject, they are also becoming "computer literate" in tíie use of relatively 

sophisticated appUcations software. 

• Long Useable Lifespan - AppleWorks and Microsoft Works are name products 

with a substantial user base. This will ensure continued dealer and developer 

support of the product and a relatively long lifespan for template-based 

courseware designed in this environment. Newer revisions of these programs 

have maintained fíle compatibility with older versions; this rearward 

compatíbility can be expected to continue in the future. 

• Availability - AppIeWorks and Microsoft Works are already established in the 

educational environment and are already being used as support software for 

many types of instruction. 

• Product Enhancements - Reasonably priced software enhancement products for 

AppIeWorks and Microsoft Works are available that add macro capabilities and 

extended graphics to the original product designs. 

The Research Problem 

While the advantages presented by a template-based approach to CAI are manifold, 

what is currentiy lacking is a methodology that describes a process of designing 

courseware in this environment. The purpose of this study was twofold. First was the 
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creation of a designer's guidebook. The guidebook described tiiis design methodology, 

incorporating proven techniques of CAI development witíi tíie capabilities inherent in tiie 

current generatíon of integrated software. There are several levels toward which the design 

process aims, depending on the desired result and what hardware and enhancement 

products were available to the designer. The essential difference between these levels could 

be simply described as the amount of sophistication required of the end product. All 

designs, however, would need to begin with certain basic procedures, with additional 

layers of complexity added as necessary or desired. These basic procedures are treated in 

the guidebook in general terms so that a process of design is clearly defíned. 

The second purpose of this study was a formative assessment of the products of the 

design process. This was to ascertain if, in fact, the output of designers using the 

guidebook is equivalent to other CAI materials when judged by the same standardized 

criteria. 

Specifícally, the research questions addressed by this study are: 

1. Would a template design guidebook help and encourage teachers to design their 

own courseware using various integrated software packages? 

2. Is template-based courseware (using the guidebook as a main reference) a viable 

altemative to other types of CAI materials? 

3. Are the advantages of teacher produced template-based courseware outweighed by 

the liabilities inherent in a "do it yourself' approach to CAI? 

4. Are materials produced using the techniques described in the guidebook viable CAI 

materials? 

A Definition of Terms 

For the purpose of this study, certain terms will be frequently used. Some terms have 

ah-eady been mentioned and defíned while others will appear later in tíie body of the text. 
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"Software" or "Courseware" refers to any computer generated materials which are 

stored on and loaded from some form of magnetic medium. Normally this magnetic 

medium is in a disk format, either 5.25-inch "floppy" disks, 3.5-inch "microfloppy" disks, 

or a fixed "hard" disk. The computer generated materials are either the program 

(instructions) or data (information) that allow tíie computer to perform designated activities. 

Generically, tíie software is tíie set of instmctions tíiat define and enable the performance of 

specific functions and actions by the computer hardware. "Courseware" is any software 

used specifically for instmctíonal purposes. 

"Template-based courseware." as used in this study, refers to instmctíonal materials 

that are implemented using an integrated software package and pre-designed documents 

specific to that package. The template documents can be word processing, database, 

spreadsheet, or other documents used in combination to present an instmctíonal module. 

"Hardware." as used in this study, refers to the various physical devices needed to use 

"software." This equipment is normally assembled in a "system" which would be 

comprised of one or more input devices such as a keyboard to enter information or 

commands, a VDT (Video Display Terminal), a CPU (Central Processing Unit), intemal 

system storage or memory, one or more external storage devices such as disk or tape 

drives, and one or more output devices such as a printer. The hardware requires 

instmctíons from the software and from the computer user to perform any function. 

"Operating svstem." as used in this study, refers to any of a class of software that 

defines the operation of the computer system. This type of software must be loaded into the 

computer before any other software can be used. The "operating system" software enables 

the various connected hardware to function in concert. For example, the operatíng system 

checks the keyboard to see if a key has been pressed. If a key has been pressed, the code 

for tfiat key is determined and this code is sent to the CPU. If the keypress is not a 

command to the CPU to do something, then a character corresponding to the one pressed 
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on the keyboard is formed on the VDT. The operating system is also responsible for 

allowing the computer to maintain a two-way communication with extemal storage devices 

(disk drives). Different computer systems are distinguished by botii tíie type of CPU they 

utilize and the different operating systems they support. For tíie purposes of this study tíie 

term "operating system" will designate any one of three different operating systems, 

depending on tiie type of CPU being referenced. These three will be: PRODOS 

(Professional Disk Operatíng System) for tíie Apple 11 computer, MAC-OS (Macintosh 

Operating System) for the Apple Macintosh, and MS-DOS (Microsoft Disk Operating 

System) for IBM and compatible machines. 

"Programming language." as used in this study, refers to a class of software that, in 

conjunction with the operating system, allows the user to directly control the operation of a 

computer system. "Programming languages" are divided into two general groups, high-

level and low-level languages. The relative proximity to natural written English is the scale 

by which the level of a programming language is determined, the higher level indicating a 

more natural syntax. High-level languages such as BASIC (Beginners All-purx)ose 

Symbolic Instmctíon Code) or PASCAL allow direct control of the computer by way of 

instmctions typed in a somewhat English-Iike syntax. High-Ievel languages require the use 

of an additional program called either an interpreter or a compiler, depending on the 

language, to produce executable program code. These additional programs convert the 

high-Ievel language instmctions into machine language, the language that can be directiy 

understood by the computer. A low-level language, such as Assembly Language, uses a 

more arcane syntax that is not easily deciphered without a certain expertise in the use of the 

language. Instructions written in assembly language are directiy changed into executable 

machine language by the assembler itself and require no secondary conversion stage. 
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"Program," as used in the study, is any organized block of instmctions written in a 

programming language that enables the computer to carry out various sequential tasks and 

functions. A program is tíie specific avenue through which tiie user controls the computer. 

"Authoring language" and "Authoring svstem." as used in tiiis study, refer to any of a 

class of software designed and written to expedite the production and creation of 

instmctionally oriented software. Generally, an autiioring language such as PILOT. or 

authoring system such as the McGraw-HiII Interactive Authoring Svstem. will be easier to 

leam than either high-level or low-level programming languages. Authoring languages and 

systems are, in fact, sophistícated programs written in one of these languages. These 

programs allow easier generation of routine types of program code commonly used to 

produce instmctional materials than do standard programming languages. An authoring 

system will tend to be less powerful and easier to leam than an authoring language. 

"Software generating svstem." as used in this study, is to some extent a euphemism for 

authoring languages or systems. The primary difference between a software generating 

system and an authoring language or system is that the former wiU usually produce 

program code in some standard programming language, such as BASIC, while the latter 

produces programs that are compiled directiy into machine language. 

"Applicatíons program." as used in this study, refers to any of a class of software 

products that can be thought of as having a single, easily labeled purpose. Usually this 

purpose is as an information production or management tool such as a word processor, 

database, spreadsheet, or graphics generating package. 

"Inte<irated software" and "Integrated software environment." as used in this study, 

refer to any of a group of software products that contain several applications within one 

program, and allow a limited sharing of information between these appHcations. The 

environment within such a package is controlled through the use of commands entered 
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from the keyboard. These commands, or instmctions to the program, tend to be similar in 

all of the applications encompassed by the software. 

"CAI" (Computer Assisted Instmction), "CBI" (Computer Based Instmction), and 

"CAL" (Computer Assisted Leaming), as used in this study, refer to a class of software 

that is designed specifically for instmctional delivery. Software in tíiis category will usually 

be a tutorial, drill and practice, or simulation program designed to enhance leaming and 

problem solving skiUs. 

The term "CMI" (Computer Managed Instmction), as used in this study, refers to any 

of a group of software items that are used as instmctional management tools. Normally 

software in this category will have a specific designated purpose such as a grade recording 

or student management program 

Other terms will arise throughout the body of the text. These terms will be explained 

and defined in context as they appear. 

Contríbution of the Studv 

While courseware produced using a template approach would not necessarily be 

appHcable in all situations, it could be a useful and powerful tool in those content areas that 

are text and information intensive. With appropriate use of the different applications 

encompassed by integrated software such as AppIeWorks or Microsoft Works. it would be 

a relatively simple matter to design materials covering a broad range of subjects, and to 

promote higher order thinking skills. The design techniques, once leamed, would be 

applicable to many different teaching situations and could be implemented using most of the 

available integrated software packages. 

In a recent editorial, ICCE (International Council for Computers in Education) president 

Henry Kepner (1989) stated: 
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With the availabiUty of user-friendly software, I find computer anxiety often 
demonstrated in traditional computer literacy courses to be reduced when the 
leamer is focusing on a larger conceptual problem for which the computer is 
serving as an assistant. The problem setting allows early use of the computer 
and gradual refinement of computer skills in attacking successively harder 
problems from the leamer's world. (pp. 2-3) 

The appropriate use of integrated software as a design and delivery medium coupled 

with template-based, teacher-designed CAI materials can provide úiis type of setting. 

Reduced anxiety on the part of teacher and student will promote a positive leaming 

environment. Activitíes that were formerly difficult or impossible in the classroom will be 

facilitated with the help of the computer and direct teacher involvement with instmctíonal 

software design. Concurrent with this will be the promotion of computer literacy through 

teacher and student use of the computer as a common tool for information evaluation, 

problem solving, and everyday learning. 



CHAPTERII 

A REVIEW OF RELATED LITERATURE 

Inn-oduction 

Template-based Computer Assisted Instmction (CAI) is a natural evolutionary step in 

the use of computers in education. There is, however, a common misconception that CAI 

(in any form) was developed as a consequence of the appearance of tíie microcomputer in 

the mid-1970s. While it is tme that the avaiIabiHty and relative affordability of small 

computers have increased the use of various forms of CAI in many simatíons, CAI was 

used, albeit in a limited fashion, long before the invention of the microcomputer (BuIIough 

& Beatty, 1987). 

Historv 

Foundations of CAI 

Historically, the modem concept of Computer Assisted Instmction may be thought to 

have begun with the design and release of the IBM model 15(X) in the early to mid-1960s. 

The IBM 1500 was a multi-user mainframe-type computer system designed specifically as 

a CAI development and delivery machine. About one dozen model 1500s were 

manufactured and generally found homes in university settings (Brahan, 1984; 

Burke,1982). The system would suppon up to 32 time-shared, multi-media terminals 

consistíng of a video display terminal, keyboard and a hght pen. Optional student terminal 

additions were a 16 mm filmstrip projector and an audio tape unit under program control 

(Brahan,1984). This machine in concurrence with the development by IBM of the first CAI 

authoring language, Coursewriter (later Coursewriter II and Coursewriter III) led to the 

production of some of the first CAI programs used in the public schools (Brahan, 1984; 

Reiser, 1987). 

18 
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Several other CAI research projects were begun in tíie early 1960s. Control Data 

Corporation in collaboration witíi the National Science Foundation began development of 

tíie PLATO system in 1960. The PLATO (Programmed Logic for Automated Teaching 

Operations) system, designed by Donald Bitzer, is considered by some to be the premier 

example of a large scale, time-shared Computer Assisted Leaming environment. First 

implemented at the University of Illinois, PLATO provided sophisticated, user interactive 

innovations such as touch screens (a keyboard-free metíiod of user response), high quahty 

graphics displays, the possible use of plasma display panels, and computer animation 

(Brahan, 1984; Bullough & Beatty,1987; Knirk & Gustafson, 1986). The PLATO system 

served as the design and development area for many of the CAI concepts and methods used 

today including the ability to keep, access and process student performance data (Burke, 

1982; Knirk & Gustafson, 1986). This system has continued to evolve over the years and 

is still widely implemented in computer environments ranging from mainframes to 

microcomputers (Brahan, 1984). Control Data Corporation still actively supports and 

promotes this system and maintains a high profile at education-oriented trade shows. 

Another early CAI development effort was the Stanford Research Project. In 1963 

Patrick Suppes and Richard Atkinson began the project at Stanford University and directed 

their efforts toward the development of computerized mathematics and reading programs 

(Brahan, 1984; Bullough & Beatty, 1987). Initially funded by the Carnegie Foundation, 

the Stanford Project received long-term support from the U.S. Office of Education by way 

of grant monies generated by Federal entitiements such as the Elementary and Secondary 

Education Act of 1963 (Bullough & Beatty, 1987). IBM also joined tiie project and in 

collaboration with the Stanford University Institute for Matiiematical Studies in the Social 

Sciences produced some of the earliest CAI appUcations for elementary school and 

university level students (Reiser, 1987). 
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The Stanford program approached CAI on three different levels of student-machine 

interaction. The first level was drill and practice, witíi exercises being varied on a five-

tiered hierarchy of difficulty reflecting student competence. The second level was a tutorial 

system that emphasized what was called concept attainment by the researchers and might 

now be called mastery learning. This level began at basic concepts and proceeded through 

more rigorous interactive activities until concept mastery was attained. The second level 

was self-paced and individualized, and had what was termed a "teacher-call" to alert an 

instmctor if the student encountered difficulty with the lesson material. The third level in 

tíie system was called tíie "dialogue system." At this level the student was involved in a 

more free-form and open-ended encounter with the computer, in a sense creating an 

informative dialogue following the Socratic method. The Stanford Project also utilized 

sophisticated technology with the use of light pens as user input devices, and pioneering 

research in the use of computer speech recognition (BuIIough & Beatty, 1987). 

Extensive research in CAI was also taking place at other universities including the 

University of Texas, Florida State University, and Brigham Young University. The project 

at Brigham Young was performed in collaboration with the MITRE Corporation and came 

to fruition in 1972 as the TICCET (Time-shared, Interactive, Computer Controlled 

Education Television) and later renamed the TICCIT (Time-shared, Interactive, Computer 

ControIIed Information Television) system (Brahan, 1984; Bullough & Beatty, 1987; 

Knirk & Gustafson, 1986; Reiser, 1987). This system, which used equipment that was 

expanded and modified from the Stanford Project, combined computer interaction with 

closed circuit television to produce a dynamic, multi-media leaming environment. Students 

using the TICCIT system, which is still in use today, showed significant performance 

gains and proved the utility of CAI as an instmctional delivery medium and teaching aid 

(BuIIough & Beatty, 1987; Knirk & Gustafson, 1986; Reiser, 1987). 
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Some of the major drawbacks to these mainframe-based systems were tiie lack of a 

non-programmer oriented, easily leamed, teacher-friendly CAI autiioring environment and 

the prohibitíve cost of tfie computer systems themselves (WiIIis, Johnson, & Dixon, 1983). 

Instructors were very much at the mercy of educational theorists and software engineers 

due to these drawbacks. Few local schools could afford the purchase, implementation, and 

long-term staffing and operation of one of these systems. Instead, several schools would 

share use of a single mainframe-type computer by way of telephone Une connectíons (time-

sharing). This large computer was usually located some distance from the participating 

schools, in a central administrative building or occasionally on a local coUege or university 

campus (WiIIis, Johnson, & Dixon, 1983). 

Often this implementation of CAI had serious liabilities as regards rehabiHty. If the 

central computer malfunctioned or "went down," any lessons that were planned using the 

computer had to be rescheduled or taught using traditional, non-computer based methods. 

Less disastrous in the large, but equally destmctive to planned lessons at individual schools 

were local technical difficulties such as poor telephone connections or malfunctioning 

student computer terminals. The overall effea of this lack of system reHabiIity and 

robustness was a certain reticence on the part of many participating teachers to rely very 

heavily on CAI systems for day-to-day instmctional delivery. An unfortunate consequence 

of this was a waning interest in using CAI. The tendency in the early 1970s was to leave 

the experimentation to those with installed computer systems and instmctional development 

and delivery facilities, such as govemmental agencies, military training faciHties, large 

businesses, and universities (Bramble, Mason, & Berg, 1985). 

Enter the Microcomputer 

The appearance of low cost, relatively high performance microcomputers in the mid-

1970s radically changed this laissez-faire attitude toward CAI, CMI, and CBT. With these 
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systems it was now possible for anyone with a moderate amount of money and a large 

amount of time and perseverance to write his own instmctional software (Brahan, 1984). 

Modem microcomputers had their origin with a computer kit designed and marketed in 

1974 by a company caUed MTTS, an acronym for Micro Instmmentation and Telemetry 

Systems. Founded in 1969, this company specialized in electronics systems for model 

rocketry enthusiasts. Later tiieir product line expanded to include a low cost (for the time) 

programmable calculator. Price wars in the early 1970s made the calculator market difficult 

for small companies such as MITS. To save the company from potential bankmptcy, 

management decided to begin marketing, by mail-order, a personal computer kit called the 

Altair 8800. This machine was very successful. More than 1500 orders were shipped in the 

first two months of 1975. The number of orders far exceeded initial expectations, and 

began creating a significant time lag between when an order was received and when it was 

shipped. Other companies noticed this delay time and entered the market hoping to get a 

"piece of the action." Several companies such as IMSAI, Southwest Technical Products 

Corporatíon (one of the few survivors of this period), Processor Technology, and Digital 

Group jumped into the market to fill the gap with kit computers of their own (Brahan, 

1984; Solomon, 1984; Veit, 1984; Veit, 1989; WiHis, Johnson, & Dixon, 1983). 

AU of these companies offered their products as kits or partially assembled units and 

were aiming at the hobbyist market (Brahan, 1984). Diverse operating systems and 

hardware configurations made these machines incompatible with one another. The hobbyist 

ambience and lack of standardization tended to make these machines of interest to educators 

only from the standpoint of objects of study in their own right and not as instmctional 

tools. This changed in 1977 with the introduction of the Apple II computer. 

The Apple II was, in some respects, the first of the "appliance" computers. Preceded by 

the Apple I, another do-it-yourself semi-kit, the Apple II came completely assembled and 

ready to use right out of the box. It was accompanied by a thorough set of manuals 
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explaining the set-up and use of the computer, as well as a ROM (Read Only Memory) 

resident, built-in computer language, BASIC (Wozniak, 1984). Other companies soon 

followed witfi pre-assembled units of their own. The Radio Shack Model I, Texas 

Instmments 99/4, Exidy Sorcerer, Commodore PET (Personal Electronic Transactor) and 

later the Commodore VIC-20 and C-64, as well as the Atari 400 and 800, among otfiers, aU 

came ready to use direct from tfie shipping carton and accompanied by some form of the 

BASIC language aaciofano, 1984). 

BASIC, an acronym for Beginners All-puipose Symbolic Instmction Code, is an 

intermediate high-Ievel computer language that is relatively easy to master, even for tfie 

neophyte programmer (Bitter & Camuse, 1984). BASIC was developed in 1964 by John 

Kemeny and Thomas Kurtz at Dartmouth CoIIege as an interactive computer language that 

would enable those with Httle or no computer background to easUy understand and use the 

computer (WiIHs, 1987). BASIC is an interpreted language, meaning that computer code 

written in this language can be executed and eiror checked directiy, without the need of 

being compiled before execution. The result of several years of experimentation, BASIC is 

a computer language that is simple to use and yet sufficientiy sophistícated to demonstrate 

most of the properties of more difficult computer languages such as FORTRAN or COBOL 

(Bitter & Camuse, 1984; WUHs, 1987). Certain criticisms of this language have arisen in 

the years since its inception; most notable among these is the fact that the normal 

implementations of the language on most microcomputers are not conducive to organized 

stmctured programming concepts (Bork, 1985). However, BASIC is stUI being developed 

as a viable and powerful computer language which promotes structured programming 

practices and aUows sophisticated graphics generation while retaining ease of use. Tme 

BASIC, as the newer version of the language is called, is still used as a working language 

in computer science at Dartmouth CoIIege (Kemeny & Kurtz, 1984). 
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Kemeny and Kurtz gave ownership of BASIC to Dartmouth CoIIege, which m tum 

placed tiie language in tiie public domain (WUlis, 1987). This meant that anyone could use 

or customize the language without paying a fee to tiie developers. Startup computer 

companies such as Apple and Atari, and estabUshed companies getting into the computer 

market, such as Radio Shack and Texas Instmments, viewed this flexible, easUy mastered, 

and copyright-free language as the answer to the often heard question conceming 

microcomputers " . . . but what can I do with it." 

With the avaiIabiHty of both relatively sophisticated microcomputer hardware and a 

viable computer language to control it, many teachers felt that an opportunity had presented 

itself. Using their personal time and money, some educators leamed to program in BASIC 

and began writing simple CAI programs. Generally these programs were driU and practice 

or tutorials that were littie more than electronic "page turners." Due to both the novelty of 

personal computers at this time and the relative scarcity of programming expertise on these 

machines, a sort of "anything goes" atmosphere prevailed for a short time regarding 

product quality. 

Responses to the sometimes erratic quality of teacher-produced CAI software came in 

varied forms. In some cases groups such as the Minnesota Educational Computing 

Consortium (MECC, later commercially incorporated as the Minnesota Educational 

Computing Corporation), the Computer Curriculum Corporation, and the federally funded 

Huntíngton Project began to produce and procure instmctional software for 

microcomputers, and oversee product pedagogy and quality (Bolton & Mosow, 1981). 

MECC, started in 1973 with an appropriation from tiie Minnesota state legislature, began as 

a centralized computing resource for the state. Its early involvement witíi computing started 

witii a large Control Data CYBER 73, and shifted to microcomputers when they became 

available (WiUis, Johnson, & Dixon, 1983). [MECC is stiU a major suppHer of educational 

software and provides a source to which independent teacher/programmers can submit their 
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work.J Commercial educational publishing houses such as MiUUcen and MacMUIen also 

began publishing instmctional software, as did startup educational software houses such as 

Sunburst and DLM (Bolton & Mosow, 1981). 

Is CAÍ An Effective Teaching Tool? 

Instructional software, whether teacher-produced or from commercial sources must 

adequately fuIfiU an instmctional role or it is useless. As a teaching tool, CAI should be 

able to address concept presentation witfi appropriate instmctional methodologies and 

modalities. The CAI instmctional sequence should include: information presentation, 

demonstration, drill and practice, evaluation, remediation, and feedback (Scanland & 

Slattery, 1983). A more formal expression of this sequence has been defmed as Gagne's 

events of instmction, as follows: gain leamer attention, inform the leamer of the lesson 

objective, stimulate recall of prerequisite material, present stimulus material, provide 

leaming guidance, elicit the desired performance, provide feedback, assess the student's 

performance, and enhance retention and transfer (Knirk & Gustafson, 1986). For a 

successful lesson, most or all of these elements should be present in some form, whether 

using a computer or more traditional methods of instmctional delivery. Generally, CAI 

materials wiU utiHze only some aspects of these instmctional events due to either 

programmer or machine limitations. Any perceived lack of these instmctional events can be 

provided in a complementary fashion by the teacher (Fisher, 1983). This complementary 

teaching method may involve other media and materials not directiy associated with the 

computer software, as noted in some of the mainframe computer instmction above 

(Brahan, 1984; Wedman, 1988). 

A large number of articles have been published on the effectiveness of using computers 

as instructional tools. However, within this body of research there has been Httle 

standardization as to method or interpretation of results. James KuHk (1983) performed a 



26 

series of meta-analyses of the body of literature relating to the effectiveness of CAI, 

following in tiie path of Hartiey, who performed the fu-st meta-analysis of CAI (CBT) in 

1977. These analyses demonstrated that, overaU, computers used as instmctional tools 

produced an effective teaching environment, although this effectiveness was more 

pronounced in some curricular areas than in others (Brown, 1986; Edwards, Norton, 

Taylor, Weiss, & Dusseldorp, 1975; KuIUc, 1983; Kulik, Bangert, & WiUiams, 1983). 

Effectiveness was found to be particulariy high when the computer was used as a 

supplement to regular classroom instmction (Fisher, 1983). Most of the Hterature reviewed 

for these analyses related to CAI implementation on mainframe-based teaching systems 

with littie organized research having been done on microcomputer implemented CAI. 

Roblyer, Castine, and King (1988) have conjectured that this is because early CAI 

development was performed at coUeges and universities, thus providing a strong impetus 

for effectiveness research. They continue to conjecture tfiat microcomputer-based CAI, on 

the other hand, was primarily initiated and promoted by the K-12 teachers and students 

themselves. This regular school environment lacks the strong impetus for research and 

tends more toward practical application. 

In an attempt to categorize microcomputer-based CAI, another researcher, Clebome 

Maddux (1988), has subdivided educational software into two categories; Type I and Type 

II. He defined Type I educational software as software that makes it easier or more efficient 

to use traditional teaching techniques. With Type I software, student cognitive interaction is 

fairly passive, with an emphasis on rote leaming and littie student control of the software. 

Examples of Type I software are tutorials and drill and practice software. Type II Software 

makes a new and better use of the computer, providing different ways of teaching. With 

Type II software the user is more actively involved in the learning process and more in 

control of the lesson. Examples of Type II software are word processing, simulations, and 
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programming languages such as BASIC. Unfonunately, much of the currentiy available 

CAI tends to fall into the Type I category. 

Research in mainframe-based CAI applications demonstrated that Computer Assisted 

Instmction, while not necessarily demonstrating all of the events of instmction, was and is 

a viable method of improving student performance (Knirk & Gustafson, 1986; Kulik, 

1983; KuIUc, Bangert, & WUIiams, 1983; Scanland & Slattery, 1983). When CAI 

development and delivery were moved from the mainframe to the microcomputer, similar 

levels of effectiveness were observed (Knirk & Gustafson, 1986; Scanland & Slattery, 

1983; WilHs & WUHs, 1989). Even though tfiere is not the assembled body of effectiveness 

research for microcomputer implemented CAI, it is reasonable to expect levels of 

performance simUar to those evidenced in the literature on mainframe CAI. 

Computers In the Schools 

Curriculum Integration 

The advent and proliferation of microcomputers and effective, sophisticated 

instmctíonal software in educatíonal settings during the late 1970s and early 1980s did not 

necessarily mean that there was any inherent organization in the process of integrating this 

technology into the curriculum (WiUis, Johnson, & Dixon, 1983). Much of the advertising 

on the part of the microcomputer manufacturers had a certain hyperbole that left many 

parents and Parent Teacher Organizations feeling that the schools must either leap into 

using microcomputers or their children would be left behind by a progressively more 

technologically-based society (Cramer, 1984; Parker, 1985). Unfortunately, there was 

often little coordination or funding of these initial efforts (WiIIis, Johnson, & Dixon, 

1983). A district administrator or school principal might succumb to parental pressure to 

acquire microcomputer technology without having any clear idea of what it was good for or 

how it could be used to improve instmction (Cramer, 1984). The primary concept was that 
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it was necessary to intt-oduce computer consciousness, awareness, and Hteracy on a large 

scale (Bolton & Mosow, 1984; Cramer, 1984; Parker,1985). Some teachers looked on tiie 

encroachment of the computer with suspicion, having been told tfiat this wonderful device 

would someday replace them as educators. Other educators felt that this was merely one 

more attempt to move high-tech fads from the educational research center to the classroom, 

as had been done previously with language labs and educational television. StiU others 

simply feared computer implementation, thinking that it might in fact be a counter-

productive and dehumanizing influence on education (Martorella & Kohn, 1970; Vermette, 

Orr, & HaU, 1986). 

In some sense, these attitudes were a holdover from the earlier days of mainframe-

implemented Computer Assisted Leaming research, wherein classroom teachers were more 

the subjects of study than co-participants. Fears that computers are somehow "smarter" 

than people or are malefic, as portrayed in films such as 2001 :A Space Odvssev may also 

have had some subliminal influence on the reticence of many teachers to accept their use 

(Kurland, 1984). These arguments against computers in educatíon were, perhaps, best 

refuted by a statement made by former secretary of defense Robert S. McNamara (1968) in 

his book The Essence of Securitv: 

The argument against modem tools lUce the computer is, ultimately, an 
argument against reason itself Not that a computer is a substítute for 
reason; quite the contrary, it is a product of reason and it assists us in the 
appHcatíon of reason. But to argue that some phenomena transcend precise 
measurement - which is tme enough - is no excuse for neglecting the 
arduous task of carefully analyzing what can be measured. A computer does 
not substitute for judgement any more than a pencil substitutes for Hteracy. 
But writing abUity witiiout a pencil is no particular advantage. (p. 23) 

The State Mandate 

Teacher attitudes and reticence were, to some extent, justified because in the early 

1980s there were no consistent guideUnes at either state or local levels for integrating tfie 

new technologies into tfie classroom. This was soon to change, however, with educational 
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reform occurring in nearly every state in tiie union between 1982 and 1987. It was no 

longer a question of whether "computer literacy" (as nearly all computer use in schools had 

come to be called) was important; it now became more a question of how this "Hteracy" 

was to be accomplished (Wholeben, Pena, & Ratcliffe, 1989). 

In Texas in 1983, then Govemor Mark White established a committee to study and 

recommend changes to the Texas education system. This committee, headed by data 

processing magnate H. Ross Perot, made many suggestions regarding changes in 

educatíon in Texas (Burka, 1983). The Texas Education Agency (1983), acting on some 

of these suggestions, clarified the essential computer competencies for teachers. This 

legislation provided a framework within which to design and implement technology-

oriented inservice programs for teachers. In 1984 additional legislation mandated computer 

literacy instmction in all Texas public schools and technology training as a part of teacher 

education curriculum (Bmnsen, 1988; Texas Administtative Code and Statutory Citations, 

1984). Further refinements were added to computing and technology certification 

requirements for teachers in more recent legislation (Bmnsen, 1988; Texas Administrative 

Code and Statutory Citations, 1987). 

In implementation, these guidelines are directed toward two areas: fu-st is the curricular 

framework for Computer Science I and II at the high school level in the form of 1) course 

descriptions, 2) course implementations, 3) classroom materials, 4) going beyond the 

essential elements, and 5) resources. Second is the general description of computer Hteracy 

by way of a curriculum guide which includes 1) leaming objectives, 2) student activities, 3) 

programming methodology, 4) differentiated instruction, 5) computer clubs, 6) 

keyboarding, 7) sample resources, and 8) teacher made materials (Wholeben, Pena, & 

Ratcliffe, 1989). 

Many of the activities in the curriculum guides rely on an adequate avaiIabiHty of both 

computer hardware and software. A recent report by the OTA ( Offíce of Technology 
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Assessment) entitied Power On! New Tools for Teaching and Leaming provides a 

comprehensive overview of the past and current uses of computer technology in tiie 

schools. An education oriented joumal, Classroom Computer Leaming. printed a summary 

of the most significant fmdings of this report over tfiree different issues. Of tfie key points 

mentioned in these summaries, one is that tiie ratio of students per computer in most 

schools is stiU fairly poor, witii Texas placing in the top 50 % witfi 25-31 students per 

computer. This ratio continues to improve over time although at the current rate of resource 

allocation, no more than spotty student computer access can be expected in the near future 

(Scrogan, 1988). It was also noted that hardware saturation nationwide has improved to 

approximately one computer per every 30 students, a significant increase from 1983 where 

the ratio was approximately .45 computers per 30 students (Scrogan, 1988). The report 

also determined that by 1987 virtually all schools in the US had at least one computer 

available for student use. This is roughly concurrent with the figures for student to 

computer ratios, starting at approximately 35 %, or one school in three with at least one 

computer per student in 1981 (Scrogan, 1988). From this report it is clear that whUe the 

penetration of hardware into the schools is far from overwhelming, it is experiencing a 

steady growth. 

This growth is represented by an estimated 2.1 to 2.5 miUion computers in the schools 

as of 1988 (Bmder & Chaffin, 1989; Goodspeed, 1988). Because of an early involvement 

by Apple Corporation in the education market, the dominant system in education is the 8-bit 

Apple n series microcomputer with an estimated 1.5 miIHon instaUed units (Bmder & 

Chaffin, 1989; Goodspeed, 1988; Hafner & Brandt, 1988). Other Apple systems 

(Macintosh and Apple IIGS) are also beginning to make a showing in educational settings 

(Bmder & Chaffin, 1989). Competing microcomputer manufacturers are, however, 

making some significant gains in the education market, most notably MS-DOS (Microsoft-
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Disk Operating System) based machines such as the IBM, Tandy, and Zenith systems 

(Bruder & Chaffin, 1989; Goodspeed, 1988; Hafner & Brandt, 1988). 

The second area tt-eated by tiie OTA report concems educational software avaiIabUity 

and appHcabiHty. One of the great concems about using computers in education is the 

availability of appropriate, quality instructional software. As one educator put it " . . . 

anything but good CAI is worse than no CAI" (Scanland & Slattery, 1983). The summary 

of the OTA report indicated that the acquisition of quality instmctional software is stUI a 

problem, but is a one that is slowly improving (Sivin & Bialo, 1988). 

Among the salient facts in the report are the following: 1) that there are over 10,000 

commercially published, stand-alone educational programs from approximately 900 

publishers. 2) Of these 900 software publishers, the top 25 account for nearly 65 percent of 

educational sales. 3) A single-disk program from one of these pubHshers costs $50 or less 

and such purchases account for approximately 12 percent of all school expenditures on 

educational materials. 4) The majority of today's CAI programs fall in the category of driU 

and practice or tutorials (approximately 65-70 percent), and do not address higher order 

thinking skiUs (Sivin & Bialo, 1988). 

Software suppliers tend to produce their software for insttuctional areas where 

commercial success of a product is relatively certain (Sivin & Bialo, 1988). One problem 

inherent in the marketíng of commercial educational software is the production of similar 

software items that wiU operate on the disparate hardware found in the schools. There is a 

lengthy development period for any software item, often as long as two years (Bmder & 

Chaffin, 1989). This time period often allows the capabilities of the hardware to far exceed 

the demands of the software, creating products that are obsolete when first released 

(Welton, 1984). As a result of these factors, software companies expect a product lifespan 

of about four years to make a retum on their development investment (Bmder & Chaffin, 

1989). 
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A recent report in TESS (The Educational Software Selector) noted tfiat about 13 

percent of the 900 publishers mentioned in the OTA report and in the previous year's TESS 

annual software directory had gone out of business (Gosewisch, 1989). There is also some 

problem in finding appropriate instmctional software for all of the installed computer 

systems. Since software publishers tend to produce for the installed computer base 

(primarily Apple machines), there is a dearth of educational products in some content areas 

for MS-DOS based systems (Chaffin, 1988; Sivin & Bialo, 1988). The net resuh of these 

factors is to limit the scope of useable, commerciaUy available instmctional software and to 

reduce the effectíveness of teacher feedback to the software producing companies, if, in 

fact, the companies stUI exist. 

The OTA report also mentions that public domain materials and "shareware" provide an 

alternative to commercially produced software. These software products are usually 

developed by teachers, students, or hobbyists and will often be designed to meet a specific 

curricular need that may have been neglected by commercial pubHshers (Sivin & Bialo, 

1988). Two singular disadvantages to public domain and "shareware" software items are 

that many of these items come with littie or no user documentation and that they may not be 

updated at regular intervals. On the positive side, however, teacher and student produced 

materials are more likely to address specifíc pedagogical and content issues than are more 

generic, commercially produced items. 

Teacher Produced Software 

For the educator, the concept of "shareware" and pubHc domain software presents 

numerous possibiHties for gettíng around some of the problems mentioned conceming 

commercial software. The eighth item in the summary of the Texas curriculum guide for 

computer literacy, i.e., teacher produced materials, would tend to support this concept from 

the point of view of state computer Hteracy guidelines (Wholeben, Pena, & Ratcliffe, 
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1989). One of the major problems involved in teacher-produced software is tiie amount of 

time necessary to leam a programming language such as BASIC or PASCAL, even at 

mdimentary levels. Mastering a programming language can take much longer, even tfiough 

inttoductions to these languages and advanced courses may be taught in inservice 

workshops (Coburn, Kelman, Roberts, Snyder, Watt, & Weiner, 1982). Few fuU-tíme 

teachers develop tfiese programming skUIs. Those who do will find it difficult allocating the 

amount of time required to produce and debug high quality instmctional and CAI software. 

This has been estimated by some to be as much as one hour of development time for each 

minute of insttoiction (BuUough & Beatty, 1987; Cobum, Kelman, Roberts, Snyder, Watt, 

& Weiner, 1982; Hodges, 1985). 

Another avenue toward teacher-produced instmctional software lies in the use of 

authoring systems or authoring languages. An authoring language, such as PILOT or 

Apple SUPERPILOT. is a computer language in the same sense that BASIC, PASCAL, 

and FORTRAN are computer languages, i.e., through its use complete conttol of the 

computer can be gained (Hodges, 1985). Unfortunately, there is much the same liabiHty 

with authoring languages, as regards the time invested in gaining proficiency, as that posed 

by other high level languages. Authoring languages do not have the same flexibility as 

standard programming languages regarding the programming tools avaUable in the 

language. Programs written with an authoring language will often execute more slowly 

than similar programs written in BASIC or PASCAL. On the other hand, Authoring 

systems, such as McGraw-HiII's Interactive Authoring Svstem. allow the teacher to 

produce courseware through a step-by-step, often menu-driven process of following ready-

made formats (Hodges, 1985; Vockell & Schwartz, 1988). There is no "language," as 

such, to be leamed with an authoring system, but rather a set of system-prompted 

commands. In general, authoring systems tend to be easier to learn but less flexible and 
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less powerful tfian authoring languages, and far less powerful than standard programming 

languages (Hodges, 1985). 

Template-Based CAI 

For educators, one key atttaction to teacher-produced software, as opposed to 

commerciaUy made materials, is the element of conttol over the machine (Cobum, Kelman, 

Roberts, Snyder, Watt, «fe Weiner, 1982). This conttol allows the teacher to not only match 

software to curricular needs but to express his own teaching style. However, many 

teachers do not know a programming or authoring language. Some have neitfier the time, 

patience, nor technical skUIs required to design, write, and debug a computer-based lesson. 

Furthermore, it is often difficult to locate appropriate, quality CAI materials. What can be 

done? 

Using software that is normally thought of as "tool" software presents some 

possibilities to alleviating this problem. With a single application program such as a 

database, spreadsheet, or word processing many types of lessons can be designed. 

Database programs such as PFS:FUe from PFS, and Notebook Filer from D.C.Heath, in 

conjunction with pre-prepared data files for these products, such as the Animals Database 

from Scholastíc, can be used to develop worthwhile instmctional activities that perfectiy 

match the teacher's needs (Olds, 1986; Parker, 1988). There are many different ways that 

data management can be appHed to instmction, the only limitation being the teacher's 

creativity and imagination. 

Spreadsheet and word processing programs can also be effectively used as insttuctional 

delivery media where the sttengths of each of these programs is appropriate. When 

teaching mathematics or business oriented activities, the spreadsheet as a dynamic 

calculation tool, a "what if' machine if you lUce, would be invaluable (Bork, 1985). A 

spreadsheet would enable the student to not only seek solutions to mathematically-based 
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problems but to learn how to formulate such problems himself Gaining analytical abUity is 

the essence of matiiematic skill. The computer and a spreadsheet program present an 

excellent opportunity to teach tfiese abUities and engage tfie student in tfie processes and 

methods of matfiematical modehng (Choate, 1986; DyrH, 1986; Parker, 1988). 

Text-based activities such as creative writing and outlining would be well served with a 

word processor. More than being a simple tool for putting words on paper, tiie word 

processing program gives the user extensive conttol over text. Easy insertion and deletion 

of material, the ability to move blocks of text from place to place in a document, and 

copying of letters, words, sentences, and paragraphs demonsttate only a few of the 

advantages of word processing. Special effects such as underiining or boldface can be 

easUy added to text and just as easily removed if not needed. Some word processing 

programs wiU allow the user to create a set of "windows" on a document to see two parts 

of the text at tiie same time. Using the word processor creatively, tiie teacher can create 

both specialized writing and reading assignments as well as provide the logical stmcture 

needed to leam effective outHning and composition techniques (Parker, 1988; Wolf & 

Walters, 1986). 

Another, perhaps more powerful, solution along these same lines lies in integrated 

software packages that have risen in popularity in the last few years. Although not 

originally intended or designed for instmctional purposes, the use of these programs can 

easily be adapted to perform the function of both instmctional design and instmctional 

delivery platforms in a fashion similar to single function programs (Heimler, Cunningham, 

«fe Nevard, 1987). 

Integrated software programs contain a mix of different applications within a single 

user environment. Typically these component applications will be a word processor, a 

database program, and a spreadsheet program. Some of the more recent integrated software 

products also include a business graphics program (for charts and graphs) and a 
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telecommunications program. Products such as AppIeWorks and AppIeWorks GS for the 

Apple n series, Microsoft Works for botii MS-DOS machines and Macintosh, and 

Symphony for MS-DOS machines, aU fall in this product category. 

ConceptuaUy, what these products do is to conttol aU of tfie contained appHcations from 

within a single set of commands. The commands may perform slightiy different actions 

depending on which application is curtently in use, but the concept inherent in the 

command remains the same. For example, a copy or move command in the word 

processing component of one of these programs copies and moves text and text formatting 

(underlining, bold face, etc). In the spreadsheet component of the program, the same 

command copies or moves numbers, complex formulae and number formatting (number of 

decimal places, dollar format, etc). Even though the intemal operation of the command 

differs from application to appHcation, the extemal invocation of copying or moving 

remains the same. Because of the ease of both leaming and operation, this type of software 

has come to be called "personal productivity" software. 

The strength of integrated productivity programs comes firom six capabUities or features 

that are unique to an integrated software environment (Apple Computer, 1986; Van Buren, 

1986). First is the abiHty to easily produce, edit, and print information of different types 

from within a single program . Depending on the source application, information can 

assume several forms, text from the word processing component, quaUtative data from the 

database component, or quantitative information from the spreadsheet component. 

Information from any of these sources can easily be recalled from storage, added to, 

modified, or customized as needed. 

Second capability is ease of use. Because several different appHcations are combined 

within a single program and share a common set of commands, it is much easier and faster 

for the user to become proficient in using all of the integrated applications. 
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Thfrd is tfie ability to have several files of each type (word processor, database, 

spreadsheet, etc) active, or "on tfie desktop," at one time. This means tiiat the user can 

move quickly and easUy from one fUe to another, witfiout accessing secondary storage 

devices such as disk drives. This capabiHty enables the user to design a work environment 

within the computer that specifically matches his or her immediate needs and preferences. 

Fourth is the abUity to "cut and paste" information from one active application fUe to 

another. This enables the easy movement and inclusion of database or spreadsheet 

information directiy in a word processing document. Similarly, altfiough with somewhat 

more trouble, information can be moved from spreadsheet to database, database to 

spreadsheet, and word processor to either database or spreadsheet. 

Fifth is the availabUity of context-sensitive help screens. This means that when a help 

feature is called it relates only to the application program that is currentiy being used. From 

within the spreadsheet, only the spreadsheet help menu is called, from within tiie database 

application only the database help menu is called, and so on. 

Sixth, and perhaps most important, is the abUity to create, store, and reuse "template" 

or form documents. Within the computer's workspace, "template" documents allow the 

user to operate in a "fUI in the blanks" environment. In effect what the user is doing is 

"programming" within the consttaints of the particular application, defming what activities 

are required and what inputs are needed. 

One item which utiHzes some of these capabilities for instmctional purposes is a 

template-based AppIeWorks data fíle package called Immigrant. released by the Education 

Technology Center at Harvard. This CAI program is an exploration of the usefulness of an 

integrated software approach to teaching social studies. More specifically, the Harvard 

package uses AppleWorks data fíles to generate a simulation of the Hves of immigrant 

famiHes coming to the United States in the 1800s (ETC, 1985; Olds, 1986). 
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In use, the Immigrant package involves the user in the simulation by providing 

information about various immigrant families of different financial means and social 

station. The user takes this data from an AppIeWorks database file and using other 

information from different database files, selects employment, living accommodations, and 

aUocation of income for his/her "family" through a ten year period. The spreadsheet portion 

of AppIeWorks is used to determine if the choices tfie user has made are workable witfiin 

the means, skiUs and abUities of the adopted "family." The word processor is, in tum, used 

to keep a diary of the events that occur to the adopted "family" of the program 

(HoeIscher,1988; Olds, 1986). 

The Immigrant package is designed such that it can be used by a single student or 

students working in collaborative groups for one or, more effectively, several class 

periods. Successful use of the package relies not so much on any inherent dynamics of the 

program itself, but rather on the conceptualizing abilities of the students using it. The non-

stmctured nature of the program presents some novel possibiHties as far as CAI, in that 

students are encouraged to test many of their own ideas conceming teaching, computer use, 

and collaborative leaming. Karen Hoelscher (1988), a facUitator at a site using Immigrant 

said: 

Immigrant is a product that generates some interesting self-realizations by those 
using it: 

1. What it's Hke to work with others and produce a joumal detailing the decisions 
of the group. 
2. What it's like to work with information one may know littie about or perhaps 
know a lot about. 
3. What it's like to work with material tiiat encourages testing and re-examining of 
one's ideas. 

While faciHtating the students' use of Immigrant. I noticed some important things 
about how people operate under these conditíons, some of which were fairly new to 
them. 
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The ato-activeness of a package like Immigrant comes from several factors, not tiie least 

of which is that information included in the package can be changed to meet specific 

curricular needs by each teacher using it. Immigrant involves the students, allowing them to 

identify with the characters in the program and gain more than factual knowledge. Use of 

the word processor gives the student a valuable creative writing experience, organizes the 

information the student has gathered and encourages hypothesis generation. In 

implementation, the program covers a broad range of knowledge domains and skill areas, 

and is well suited to integrating the computer into the curriculum at a number of different 

levels (Goldie; 1988; Szymona; 1988). The program teaches planning, promotes creative 

thinking, concept formation, and brings the learning experience out of the computer and 

directiy to the student. (Szymona, 1988; Boyce, 1988). 

Using the Immigrant package as an example of what can be done within the 

environment of an integrated software package, certain generalizations can be made: First is 

that the package is effective CAI (Hoelscher, 1988). Second is that the effectiveness of the 

package depends not so much on the software and the content materials as it does on the 

quality of both teacher and student involvement (Hoelscher, 1988); Szymona, 1988). Third 

is tíiat the Immigrant package demonsttates what can be done when common computer 

tools are used in a new way (Olds, 1986; Hoelscher, 1988). Fourth is that people who 

have leamed to use an integrated package such as AppleWorks or Microsoft Works can 

design their own courseware using a method similar to that used in the Immigrant package 

(Parker, 1988). There are also avenues available that will allow data files developed in one 

of tiiese packages to be moved to and implemented in another, using the same general 

lesson design (Kennedy, 1988). 

The key issue in producing software in this environment is more how the tools are 

thought of as opposed to what is done with them. A database fíle, word processing 

document, and spreadsheet template are static items. It takes creative thinking and 
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imaginative implementation to bring dry information to life. These are the skills the teacher 

brings to the lesson (Daver, 1988; Olds, 1986, Parker, 1988). 

While courseware produced using a template approach would not necessarily be 

appHcable in aU situations, nor be a substitute for aU other types of CAI materials, it could 

have a signifícant effect in those content areas that are text and information intensive. Witfi 

appropriate use of the different applications encompassed by integrated software packages, 

it would be a relatively simple matter to design materials that promote higher order thinking 

skills along the Hnes of discovery leaming theory. 

Sources of Information and Course Material 

For those interested in designing and implementing CAI software in this environment, 

there are many sources of ideas and informatíon. Computer-oriented publicatíons have 

regular columns, frequent artícles, and occasional special issues deaUng with the role and 

applicatíon of the microcomputer in education. Many of the more recent articles have dealt 

with the use of the various "Works" programs as both educational management aids and as 

instmctional tools. Some will have specific word processor, database, and spreadsheet 

templates as a part of the articles. Ruth Witkin, who has recentiy published a users guide to 

Microsoft Works for MS-DOS systems, has a regular column on spreadsheet applications 

in InCider. an Apple specific magazine. Even though these articles are aimed toward an 

audience of Apple users, the concepts and template designs are just as applicable on the 

Microsoft Works programs for MS-DOS machines and the Macintosh. There are several 

books curtently available that also contain template materials for complex database and 

spreadsheet operations. One of these, AppleWorks Applications by Lauren and Robert 

Rast, has specific examples and sample screens of 25 different projects covering topics 

from designing a student database to creating a sales commission resister. There are other 

books available, such as Run! 41 Readv-To-Use Lotus 1-2-3 Models and Macintosh 
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Spreadsheets also by Lauren and Robert Flast, that contain similar materials for Microsoft 

Works or programs compatíble witii Microsoft Works. 

Microsoft supports the educational applications of its product tfirough a newsletter. 

This quarterly pubHcation, called The Works Education Newsletter. covers a wide range of 

educational products including sources of template materials and accessory programs tiiat 

use Microsoft Works fUes. In addition the newsletter contains names of educators curtentiy 

using this product as instmctional support software and a tips and tticks section (The 

Works Education Newsletter. 1988). 

There are several computer literacy textbook/workbook combinations avaUable that use 

AppIeWorks or Microsoft Works as the baseline program for teaching word processing, 

database management concepts, and spreadsheet. Some of these titles are: AppIeWorks In 

The Classroom Todav by Gary Bitter (Mitchell Publishing), Using AppIeWorks. With An 

Intt-oduction To BASIC by KeUco Pitter (Mitchell PubHshing), Tools For Schools: 

Applications Software For the Classroom by Sandra Tumer and Michael Land (Wadsworth 

Publishing), and An Introduction To Computers Using Microsoft Works (LawrenceviUe 

Press). Each of these contain text versions of word processor, database and spreadsheet 

activity files that are duplicated on enclosed or separately available floppy disks. Any of 

these files could be quickly and easUy adapted to create a lesson on one of the covered 

topics using a template-based approach. 

Additional materials for the design of template-based courseware are available 

commercially. Among these items is NewsWorks. a regularly updated curtent events 

database disk which includes educational support materials. This product is avaUable from 

the pubHshers of NewsWeek magazine and is designed to be used with AppIeWorks. 

Another example is the FactWorks series, which comes in four volumes. Each volume is 

composed of a single disk with data fíles on both sides of the disk and a small, but 

informative, manual. The files on these disks cover a broad range of topics from science 
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and tiie space program to sports and geography. This product is also designed to operate 

within the AppIeWorks program. SchooIWorks is still another set of template files tiiat 

provides tools for tfie teacher. Most of tfie items on the SchooIWorks disk are designed as 

teacher management aids, but with a little creativity on the part of tfie teacher could be 

adapted as lesson material. This package comes in versions for both AppIeWorks and 

Microsoft Works. Heizer Software provides many template offerings through the 

company's regularly updated catalog. Heizer supports both tfie MS-DOS and Macintosh 

versions of Microsoft Works. Microsoft itself offers a product called WorksBox which is 

specially designed as educational support material. Also available from Microsoft are 

student workbooks and a site license to accompany the WorksBox data disk. 

Public domain and "shareware" template materials are also available from a number of 

sources. Advertisements in many of the computer magazines offer disks of template 

materials on specialized subjects, often for as littie as the price of the magnetic media and 

shipping. Another good source for these materials is through local computer clubs, 

computer buUetin boards, and special interest groups. One group that specializes in 

AppIeWorks template items specifically designed for teachers is the Teachers' Idea and 

Information Exchange (TI & lE). This group is centered in Nebraska, and sells single 

disks, with information recorded on both sides, for about $6 per disk. A one year 

subscription to TI & lE can be purchased for about $50, and will provide the subscriber 

with from ten to twelve information packed disks during the year. 

Needless to say, there is significant and growing support for the "Works" programs in 

the area of template materials. This ttend is likely to continue as knowledge of the utility of 

the "Works" programs continues to spread. If not directly applicable to the production of 

template-based course materials, these and other sources would at least provide some 

inspiration for the template designer. 
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Product Enhancements 

There are several relatively inexpensive accessory software items that can be 

incorporated into tfie basic "Works" programs. For AppIeWorks there are products such as 

AutoWorks. Pinpoint. Jeeves. MacroWorks. and Ulttamacros. The MS-DOS version of 

Microsoft Works comes bundled with a program called MS-Kev. Microsoft Works version 

1.1 for the Macintosh can be used with a program from Apple computer caUed Macro 

Maker. Revision 2.0 of Microsoft Works for the Macintosh has a buUt-in macro program. 

AU of these programs allow the use of "macro-key" definitions with their respective 

software items. "Macro-keys" or macros, as they are called, allow the designer to pre-

define long sets of keysttokes and program command sequences and activate those 

sequences with a single keysttoke. Several macros can be saved in a single fíle that can be 

activated automatically when the program is started. Other macro files can be activated at 

will by the user whenever appropriate to the design of the template lesson. The single most 

significant advantage this added capabiHty presents is that while the designer stUl needs to 

be knowledgeable about the functioning of whichever "Works" program is used, the 

student or end user of the lesson need know nothing more than how to load and start the 

program and follow a potentially simple set of instmctions concerning which macro keys to 

use. Macros can automate the the entire function of the selected program, including loading 

data fUes and providing mdimentary feedback to the student user. Use of macros provides 

the template-based courseware designer a quick and easy method of producing instmctional 

materials for groups that might not have the computer skiUs necessary to operate the 

computer and tiie selected program unaided. 

There are several other accessory software products, primarily for AppIeWorks 

revision 2.0 and above, that provide many of the features that the basic AppIeWorks 

product lacks. The Timeout series from Beagle Bros. permits the designer to selectively 

add business graphics capability, a page preview feature, and the ability to conttol printed 
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output typefaces and sizes and page orientation among other features, to AppIeWorks. The 

addition of any, some, or all of tiiese products to the basic AppIeWorks wUI aUow the 

template designer to significantiy expand the power and flexibUity of this program, both as 

a design tool and as a lesson deUvery medium. 

Conclusion 

Template-based, microcomputer implemented instmctional software, using integrated 

software such as AppIeWorks or Microsoft Works. is certainly not a substitute for either 

commerciaUy available materials, nor is it a substitute for non-computer oriented pedagogy. 

This technique does, however, empower teachers with a means of producing and 

delivering instmctional materials that fit both their needs and particular teaching styles, and 

their students' needs when other methods are inadequate. 



CHAPTER ni 

RESEARCH DESIGN AND METHODOLOGY 

Research Design 

The purpose of this study was twofold: first was to define a process by which non-

programmers can use curtently available integrated software packages to design and 

implement template-based Computer Assisted Insttuction materials. This process was 

described by way of a template designer's guidebook. The second purpose was to 

determine whether the product of this design process is comparable to other CAI materials 

when judged by similar criteria. 

This was a developmental/descriptive sttidy in a CAI design methodology which 

described and tested a new use for existing integrated software packages. Due to the 

relatively small sample size for each of the participant groups, a survey sampling technique 

was chosen. According to Keriinger (1979), survey sampHng is an accurate research 

method even when used on small samples of larger populations. Additionally, a survey-

based research model allows relatively high resolution data to be compiled describing the 

effects of tteatments and comparisons within and between groups (Borg & Gall, 1983; 

Mehrens & Lehmann, 1969; Best, 1970). 

The study assesses template software designer attitudes conceming the use of integrated 

software as a design and delivery medium for template-based CAI. Some of the factors 

addressed by the study are ease of insttuctíonal software design in this medium, the quality 

of the resultant product, and the effectiveness of the product as insttiictíonal material. 

The study was implemented in three phases: a pilot study phase, an implementation 

phase, and an evaluation phase. The pilot study was composed of three parts: two template-

based design studies and a template-based lesson application. For the first two pilot studies 

a single software attitude survey was administered to each group after project completion. 

45 
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This survey insttiiment was a prototype designed by the researcher to botfi assess pUot 

study group opinion and to better defíne the survey insttument. A second prototype survey 

instmment was used in the appHcation (third) pilot study to assess the previous computer 

experience of the participants. The pUot study used data from the surveys to determine 

response frequencies, means and standard deviations for each of the pilot study groups. 

Analysis of this information was used as the primary indicator of designer opinion. 

Samples of these two survey forms are found in appendix B. 

The assessment process for the implementation study foUowed a pre-test / post-test / 

control group research design as defined by CampbeU and Stanley (1963) and used a 

modified cohort model as defíned by Borg and Gall (1983) for data gathering. In the 

implementation study, software attitude surveys based on those used in the pUot studies 

were administered to the three treatment groups both before and after working in an 

integrated software environment to design instmctional materials. The same software 

attitude surveys were administered as a pre- and post-test to the conttol group, with 

roughly the same time interval between fu-st and second adminis ^tion as that used with the 

tteatment groups (about 4-6 weeks). Information was also gathered conceming the level 

and amount of previous computer experience on the part of both the tteattnent and conttol 

groups. This information was used to generate an experience profíle of the participant 

groups. Samples of both the computer experience survey and the software attitude survey 

are found in appendix B. 

The evaluation of the design products was accomplished using a slightiy modified 

version of a standardized CAI software evaluation form. The standard version of this form 

is currently used as a tool to evaluate software in the CAI development class (EDIT 5326) 

taught at Texas Tech University. The evaluation fomi is an assessment model based on the 

Gagne-Briggs theory of instmction and is a compilation of accepted models and practices 

of instmctional design. As such it allows the user to evaluate software on the basis of each 
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of the observable extemal events of instmction necessary for good instmctional design. A 

sample of the modifíed software evaluation form may be found in appendix B. 

Research Methodologv 

The research occurted in three phases: a pilot study phase and an implementation phase 

(both including project development and delivery), and a project evaluation phase. The 

pilot studies were carried out with three different groups of students. The implementation 

study used three student tteatment groups as well as a fourth student group as a conttol. 

The evaluations of the template-based courseware designs from the implementation group 

were performed by volunteers from a non-computer-related course. The different studies 

and evaluations were performed from June 1987 through June 1989, using students from 

several different graduate level classes. 

The Pilot Studies Phase 

The pUot sttidy phase consisted of three parts. The first two parts of the pilot study 

dealt with the process of designing insuiictional materials witiiin an integrated software 

environment. This involved two graduate level classes of 10 students, most of whom were 

teachers working toward either advanced degrees or additional certifícation. These students 

were assigned the task of using AppIeWorks to design course materials relevant to either 

their teaching specialties, or some area of personal interest if they were not curtentiy 

teaching. The first class was taught during the fírst fíve week summer session of 1987 at 

Texas Tech University. The second was taught at Northem Arizona University during the 

second fíve week summer session of 1987. The insttuctor of record for both of these 

classes was Dr. D. LaMont Johnson. Each of the two groups received some preliminary 

verbal insttuction on the use of AppIeWorks. an integrated software package for the Apple 

II, and an in-depth explanation of the concept of template-based CAI by the researcher. 

Additíonal discussion and explanation of template design was provided by the insttnctor for 
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each course. Students were also made aware of the capabilitíes of the Autoworks package, 

a program that adds macro-key capabilitíes to the basic AppleWorks software. Use of 

tiiese extt^ features was made optional to the implementation of tíie students' courseware 

designs. Students were given the option of working on projects singly or in groups. 

Previous knowledge of the AppIeWorks program was considered helpful, but was not 

required. The semester for each class was broken into three time periods: an inttoductory 

period of one week, a design and implementation period of three weeks, and an in-class 

presentation period of one week. 

The introductory period of the first week of each of the two pilot study classes was 

used to acquaint the students with the use of the various features and functions of 

AppIeWorks and Autoworks. In addition, the concept of designing and implementing CAI 

materials using integrated software was discussed at length. At the end of this first week 

students were assigned the task of producing a courseware concept that would be 

appropriate to an integrated software environment. 

The first class period of the second week was used to allow each of the students to 

present his or her idea for the class project. These presentations were in the form of open 

class discussions allowing each student to receive ideas from the rest of the class as to 

changes or additions to the concept content, and suggestions as to how these courseware 

concepts might be implemented. For the balance of the second, third, and fourth weeks of 

the semester, the class period was used as an open lab time to enable the students to work 

on their projects. Dr. Johnson and the computer lab technician assisted with technical 

problems incurted in using the software. A certain amount of collaboration between 

students occmred during this part of the design process, enabling students to consult with 

one another regarding logical and implementational diffículties. The emphasis during the 

last week of the design period was on the production of user documentation for the 

projects, a required part of the assignment. 
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The last week of the each summer session was used for project presentations in front of 

the class. As part of these project presentations, another member of the class was paired 

with each presenter. This other person acted as an evaluator of the project material, and 

presented a critique of tiie project based on content, usefulness, and appropriateness of tiie 

material and user documentation after each presentation. 

At tiie end of the term, after all projects and presentations were completed, a LUcert-

scale insttiiment (Deaux & Wrightsman, 1984) was administered to each of the pilot sttidy 

classes. The survey inso*ument was designed by the researcher to sample designer opinion 

regarding various aspects of template-based courseware production. A "Comments" section 

was included in the survey fomi to allow the students to remark on items not covered in the 

instmment. Information gathered from the insttument was tteated as frequency data for 

each category. Components addressed by the insttument were previous computer 

experience, previous experience with integrated software, and designer attitudes conceming 

the ease of template-based courseware design and implementation. Due to absences on the 

day the survey was completed, only nine forms were retumed from each of the fîrst two 

pUot groups. Frequency data, means, and standard deviatíon of responses was calculated 

from this informatíon and a series of t-tests performed to determine differences between the 

first two pilot study groups. 

The third part of the pilot study was performed using AppIeWorks and AppIeWorks-

based template materials to present a lesson during the fall semester of 1988. A graduate 

class in educational administtatíon composed of thirty-two students was used as the pool 

from which the experimental and conttol groups were drawn. The class was EDAD 5320 

(Educatíonal Resource Management) and instmctor of record for the class was Mr. Richard 

Sweet. Participants in the experimental group were chosen by alphabetízing and numbering 

the class roster, and selectíng students whose names appeared next to an odd number. Due 

to absences in the class on the evening the third part of the pilot study was performed, there 



50 

was some inequality between tiie tteatment group and the conttol group. The tteatment 

group contained 14 sttidents, while the conttol group contained 18 students. Information 

was presented to the treatment group conceming the cohort survival method of school 

enrollment forecasting using template-based materials and tiie AppIeWorks program. The 

conttol group was presented the same information by way of traditional lecture methods. 

The cohort survival method is used to project future school enrollments on the basis of past 

enrollment ttends and is a common method for predicting per capita school resources 

allocation. 

Before the lesson was begun with the tteatment group, a questionnaire was 

administered to assess their general level of computer literacy and previous computer 

experience. The material presented to the treatment group was a combination of an 

AppIeWorks word processor document, a spreadsheet document, a brief support lecture, 

and an interactive question and answer session. The word processor document explained 

the concepts and implementation of the cohort survival method of school attendance 

calculation, whUe the spreadsheet document dynamically iUusttated aU of the parts of the 

cohort survival calculation matrix. Students in the test group were encouraged to print out 

the explanatory text from the word processor document and to play "what if' with the 

spreadsheet calculation mattix to ensure an understanding of the dynamics of the cohort 

survival method. The conttol group echoed this process, but were to perform the 

calculations by hand or using a calculator, and were required to take lecture notes by hand. 

Class handouts further explaining cohort survival were given to both groups. FoIIowing a 

mid-semester examination, student grades were compared using a t-test statistical method. 

The t-tests compared tiie tteattnent group and the conttol group on tiie basis of overaU test 

performance and performance on the question specifícally relating to the cohort survival 

material. An additional test was performed on the data, a Pearsons Product Moment 
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Cortelation, to assess the level of cortelation between overall test grades and the student's 

score on the cohort survival question. 

Pilot Studv Assessment and Guidebook Desiffn 

From an analysis of the data gathered in these three pilot studies, it was determined that 

template-based lessons enabled student performance at least as well as ttaditional lesson 

presentations. Furthermore, teachers who had participated in the fu-st two pUot studies 

generally rated a template-based method of lesson preparation high on a number of factors 

such as ease of preparation and general utility. 

From these responses it was determined that one appropriate method of standardizing 

the suggested design process for the successful construction of template-based courseware 

material was through a template designer's guidebook. This guidebook, as designed by the 

researcher, is based on the information gathered from the pilot study respondents, research 

into CAI development, and an in-depth study of the capabilities of the associated integrated 

software packages. A sample of the guidebook is found in appendix A. 

The guidebook first discusses the component parts of the various "Works" programs, 

explaining briefly the history and strengths of word processor, database, and spreadsheet 

programs. The guidebook then covers the design process in three distinct phases (pre-

design, design, and post-design). Each part of the discussion of the design process lists 

specifíc activities related to the design of successful courseware in general and to template-

based courseware in specifíc, following a model suggested by R.L. Burke (1982). An 

appendix to the guidebook contains condensed Hstings of the commands for each of the 

"Works" programs. 

The design phases and activities described in the guidebook are as follows: 

1. The pre-design phase. 
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A. How to perform an elementary task analysis to determine the most 

appropriate means of lesson deUvery for tiie topic being covered. 

B. Presentation of the various pre-design characteristics that need to be 

identified including: 

a. The functíonal design - What is the purpose of the lesson and what type 

of presentatíon will work best with the lesson material? 

b. The physical design - How many students must the lesson serve using 

what number of computers? WiU students work in groups? What 

leaming model will be used: Hnear, branching, circular or multí-track? 

c. The logical design - What pedagogical model will be used to teach the 

material: didactic or inquiry, inductíve or deductive? 

C. An identíficatíon of some sources of ready-made template materials, either 

on disk or in print, that will expedite the design process. 

2. The design phase. 

A. A brief overview of the logical operatíon of the various "Works" programs 

(AppleWorks and Microsoft Works for the Macintosh and MS-Dos 

machines) and what features and functions are available to the template 

designer (located in the appendix to the guidebook). 

B. How to customize existing template materials for lesson presentation. 

C. How to design successful templates in the three common modes of 

integrated software applications (word processor, database, and 

spreadsheet). 

D. How to integrate template materials into a congment lesson design based on 

the pre-design phase decisions. Ertor checking materials for readability, 

content, and spelling accuracy. 
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E. How to present material at different levels of Bloom's Taxonomy of 

Learning using template-based materials. 

F. How to design workable question and answer episodes in an integrated 

software environment, including multiple-choice, ttiie/false, and short essay 

questíons. 

G. How the designer can use word processor to "desktop publish" 

documentation for the CAI Lesson. 

H. A sample of a lesson produced in this environment and discussion of the 

features of the lesson. 

3. The post-design phase. 

A. How to validate materials produced in this environment. 

B. How to refine and modify template materials. 

C. Creating a Hbrary of generic template-based materials. 

The Implementation Studv Phase 

Validation of the design process described in the guidebook was performed in the 

spring semester of 1989 at Texas Tech University. For this part of the study the template 

designer's guidebook served as the primary reference to both inttoduce the features of the 

various "Works" programs (AppIeWorks. and Microsoft Works for the Macintosh and 

MS-DOS machines) and to the describe the template design process. 

The validation involved four graduate classes of working teachers, re-enttant students 

seeking teacher certifícation, and students from other disciplines. The fírst tteatment group 

was an EDIT 5319 (Advanced Educational Computíng) class taught by Dr. D. LaMont 

Johnson. This class was composed of 14 experienced, computer Hterate students who had 

had at least one inttoductory computer class (EDIT 5318 or the equivalent) of whom 12 

participated in the complete study. The second tteattnent group was one sectíon of EDIT 
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5318 (Inttoductíon to SmaU Computers) taught by Dr. Barbara Hyink and composed of 16 

students of whom 14 partícipated in tiie complete study. The third tteatment group was a 

second section of EDIT 5318 also taught by Dr. Barbara Hyink. Of 22 smdents in tfiis 

class, 19 sttadents participated in tiie complete study. Members of the two EDIT 5318 

classes were students taking their fírst graduate-Ievel computer literacy course. The conttol 

group was from EDSE 5310 (Insttoictional Theory and Design in Education) a non-

computer related class taught by Dr. Shamus Mehaffíe. This class was composed of 29 

graduate smdents seeking either higher level degrees, teacher certification, or both. Of tfie 

29 students, 22 volunteered to fill out computer experience and sofrware attitude 

questíonnaires. Of these 22 students, one student was enroUed in one of the tteatment 

group classes and five students volunteered to act as evaluators. These six students were 

removed fix)m the pool of volunteers. Of the remaining 16 students 12 participated in the 

complete study as the conttol group. 

Before any design work was performed by any of the tteatment groups, two Likert-

scale instmments were administered to aU three participating classes as weU as to the 

control group. The first instmment was based on the prototype survey used with the third 

pilot study group and sampled for previous computer experience on the part of the 

treatment groups and the conttol group. The second insttument, a software attitude scale 

based on the survey instmment used with the fírst two pilot study groups, was 

administered to the three tteatment groups and the conttol group. This instmment was a 

pre-test to assess initial participant opinion regarding this method of courseware production 

and the utility of a template designer's guidebook. 

The students in the three tteatment groups were given an assignment to design a 

courseware item relevant to their teaching specialties or personal interests using an 

integrated software package. Each member of the tteatment groups received a copy of the 

template designer's guidebook, and a brief inttoductory lecture by the researcher on the 
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concept of template-based courseware design and the use of the guidebook in this process. 

Additional extensive coverage of template design concepts was provided by the course 

instt^ctor. Design topics were to be chosen by the students, tfie only restrictíon being tfiat 

the design process described in the guidebook was to be adhered to as closely as possible. 

Time for design of the materials in all treatment groups was about four weeks, roughly 

equivalent to those used for the first two pilot studies. Students were given the optíon of 

working individually or in small groups. Members of the advanced class were presented 

with information on the use of MS-Kev and MacroMaker. These are macro-key programs 

specificaUy designed for use with the MS-DOS and Macintosh versions of Microsoft 

Works, respectively. Use of these accessory programs was made optíonal to lesson design. 

Because of their neophyte status with the use of integrated software, members of the two 

beginner groups were not given information about equivalent macro programs for 

AppIeWorks. As in the fu-st two pilot studies, the class instmctor for each participating 

class or the computer lab technician was available for assistance regarding technical 

considerations in program operation. Interaction between students was encouraged, to 

promote a coUaboratíve leaming and design environment. 

After the lesson designs were completed, the members of the advanced class presented 

their projects to the class. Where possible, courseware designers from the advanced class 

implemented the materials in an appropriate teaching environment or had the materials 

reviewed by insoiictors or other students in that particular fíeld of study. Since their 

projects were part of a larger assignment, i.e., learning the effectíve use the various parts of 

an integrated software package, members of the beginner groups were not required to 

present their materials to the class nor were they required to implement them in an actual 

teaching situatíon. 

The same instmment (the software attítude scale) used for the pre-test was again 

administered to the three tteatment groups and to the conttol group after the class projects 
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were completed. The re-administratíon of the insttument served as a post-test to ascertain 

any change in partícipant attítude toward this design methodology and the guidebook 

concept from the pre-test. 

The results of the pre-design and post-design software attítude surveys were compared 

with one another as well as with the responses of the other test groups. The responses were 

tteated as metric data since the Likert-scale design of the survey required the respondents to 

reply with numeric equivalents indicatíng their attítudes. Various measures were made from 

the responses on both pre-and post-test including the frequency of each response for each 

question, the mean average of responses for each question, the standard deviation of each 

set of responses. Initially a t-test was used to compare pre-test and post-test responses on 

each question. Survey responses were then grouped according to the general sets of 

questions addressed. A series of ANOVAs for the analysis of between group responses 

was then performed. These within groups and between groups measures were used to 

determine differences in attitude toward the design process before designing had begun. A 

series of ANCOV As was used to ascertain differences in pre-test and post-test responses 

after a design has been performed. Finally a Factor Analysis was performed to reduce the 

data into identifiable groups measured by their relative variance. 

Materials produced by the advanced group were used in real classroom situations by 

volunteer teacher/designers or reviewed by others in the field. Personal interviews were 

conducted witíi these designers to determine their impressions conceming tiie appIicabUity 

and effectíveness of this method of lesson delivery after peer review or in-class 

implementatíon. 

The Formatíve Evaluatíon Phase 

The three tteattnent groups produced a total of 42 separate projects, with 11 projects 

from the advanced group, 12 projects from beginner group #1, and 19 projects from 
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beginner group #2. Six projects were selected from the advanced group and three projects 

were selected from each of tiie two beginner groups by way of an initial review of aU 

projects by tfie researcher. These twelve projects were evaluated by a group of five 

volunteers from tfie EDSE 5310 class, a non-computer related education course at Texas 

Tech University. Evaluations were performed using the version of the standardized CAI 

software evaluation form discussed previously. These evaluation forms sample for 

curricular relevance and appropriate instmctional design in tiie selected design products. 

Over the course of two Úiree-hour sessions each evaluator rated each of the twelve projects 

based on observing the projects in use and studying the accompanying project 

documentation. To ensure similar experiences with the projects and to eliminate any 

evaluator bias regarding types of hardware used or the level of evaluator computer 

experience, the evaluators did not operate the software projects themselves. Each software 

item was operated by the computer lab technician, with the program output simultaneously 

viewed on a large screen by all of the evaluators. 

Evaluator reHabUity was appraised by performing a series of two-way ANOVA 

procedures to determine if the evaluators were statistically in agreement, This test was used 

in two ways: first was to ascertain whether each evaluator was actually responding in a 

consistent pattem to the questions or merely marking answers randomly. This result was 

returned as the column F-Ratio. Second, across raters reliability was checked by applying 

the same test across all raters for a single question to determine whether evaluator 

responses to that question were random or relatively consistent. The result for this was 

returned as the row F-Ratio. 

The evaluations themselves were interpreted as a series of percentage grades for each 

project reviewed on the basis of the evaluator responses. The possible responses for each 

evaluation question were: Good (3 points), Fair (2 points), Poor (I point), or Not 

Applicable (0 points). A raw percentage score was first calculated on the basis of the 
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cumulative points awarded (based on the point scheme detailed above) divided by tiie total 

possible points. A second, cortected percentage score was arrived at for each project by 

dividing the total points awarded by the total number of possible points available from 

questíons receiving a non-zero score. This second scoring metfiod was arrived at by tfie 

researcher because a score of zero on any question represented an opinion of "Not 

AppHcable" on the part of the evaluator and as such was not ratíng the project on the basis 

of performance criteria. 

Sub-scores for each section of the evaluation were generated following the same system 

as that described for the overall project evaluatíon by each evaluator. The sub-scores 

enabled a higher resolution assessment of the projects since each section of the evaluation 

form focused on specific evaluatíon criteria for the successful design of CAI materials. 

Since the evaluations were intended as formative and not summatíve, the sub-scores gave 

the researcher an improved perspectíve of how weU or poorly the template-based 

instmctional materials designed in the implementatíon study performed and in what areas 

the most improvement might be achieved. In future studies, this information would guide 

any needed modification in the design and development process required to produce 

effective template-based Computer Assisted Insttuctíon materials. 



CHAPTER IV 

RESULTS OF THE STUDY 

Inttoductíon 

The purpose of this study was to determine whether effectíve CAI materials can be 

created by teachers using a non-standard design and delivery platform, i.e., integrated 

software packages. The study occurted in three parts: A pilot study phase, an 

implementatíon study phase, and a formatíve evaluation phase. 

Informatíon gathered from three pilot studies was used to define a process by which 

non-programming teachers can use curtentiy available integrated software packages to 

design and implement template-based Computer Assisted Instruction materials. This 

process was described by way of a template designer's guideh Dok developed by the 

researcher. The guidebook was used as the primary tteatment for the implementation study 

group. The implementation study was foUowed by a formative evaluation of the products 

generated. 

The research questions addressed by the entire study were: 

1. Would a template design guidebook help and encourage teachers to design their 

own courseware using various integrated software packages? 

2. Is template-based courseware (using the Template designer's guidebook as a main 

reference) a viable altemative to other types of CAI materials? 

3. Are the advantages of teacher produced template-based courseware outweighed by 

the liabilities inherent in a "do it yourself' approach to CAI? 

4. Are materials produced using the techniques described in the guidebook viable CAI 

materials? 

Responses to questionnaires administered to both the pilot study groups and the 

implementation study groups provided answers to research questions 1 and 3. The 
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evaluation phase of the research addressed questions 2 and 4, answering these questions 

based on a formative assessment of a selection of the projects from the implementation 

phase to determine whether the product of this design process is comparable to other CAI 

materials when judged by similar criteria. This chapter reports the fmdings of each part of 

the research into template-based design of Computer Assisted Instruction materials. 

The Pilot Studies 

Results of the First and Second Pilot Studies 

Students in the fttst two pilot studies were assigned a courseware development project 

using integrated software as the design and delivery medium. When the projects were 

completed, participants were given a questíonnaire designed by the researcher to assess 

participant attítude toward using this design methodology for the production of CAI 

materials. Due to class absences when the questionnaire was administered, only nine 

questionnaires were retumed from each group. The questionnaire was a Likert scale type 

instmment. Responses were scored on a 1-4 scale with a 1 representing the smallest or 

most negative response and 4 representíng the largest or most positíve response, depending 

on the questíon. A key to interpreting the responses for each questíon is included in Tables 

4.1 and 4.2. A sample of the questionnaire is included in appendix B. 

Table 4.1 lists the numeric and percentage frequencies of responses, the mean response 

for each question, and the standard deviation of responses within each question forpilot 

group #1. Table 4.2 indicates the same data for the questíon responses given by pUot group 

#2. The mean response for each questíon is interpreted as tfie overaU group ratíng for tfiat 

questíon, while the standard deviation is interpreted as an indicator of the level of 

agreement or disagreement on the part of the respondents to each questíon. 

Overall, the responses in the questíonnaires showed a positive reactíon to the design of 

template-based insttuctíonal materials. Responses to certain relevant questions were 
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indicatíve of tfiis generally positive attittide. For example, the mean response to questíon 

#1, "How did you find software development in this environment (AppIeWorks, MS-

Works)?", was 2.89 out of a maximum of 4 for pilot group #1 and 3.50 out of 4 for pUot 

group #2, with a grand mean of 3.19 for the two groups combined. This indicates tfiat 

generally the respondents in both groups felt that the development of CAI materials in an 

integrated software environment was relatívely easy. The standard deviatíons for pilot 

group #1 and pUot group #2 were 0.91 and 0.71, respectívely. This indicates a higher level 

of diversity in opinion between respondents in pilot group #1 than between those in pilot 

group #2. However, 55.5% of the responses from the first group and 87.5% of the 

responses from the second group fall in the "relatively easy" to "easy" range for this 

questíon. 

Inspection of Tables 4.1 and 4.2 shows similar response pattems to the balance of the 

questions on the questionnaire. In general the questíonnaire responses demonsttate that the 

two pilot groups were relatively well disposed to both the concept and the actual use of 

integrated software as a design and delivery medium for CAI materials. Table 4.3 shows 

the interpretatíon of the responses for pilot group 1 and 2 means, and for the combined 

grand mean of both groups, as well as the results of a comparison between the groups on 

each question using a t - test for non-paired data . The results of the t - tests shows that 

pilot group 1 and pilot group 2 were, overall, from the same populatíon and exhibited a 

statístícally relevant difference (exceeding a t of 1.7459 for df=16, £>.05) only on 

questíons 10 and 11. The differences on these two questions stíll demonstrated a positíve 

attitude toward the concept of template-based courseware design and attendant software. 

The survey form also queried the participants as to what grade level they felt their 

project designs were appropriate. Responses varied from as low as second or third grade to 

as high as beginning college freshman. This indicates the broad applicability of template-

based insttuctíonal materials perceived by the designers in the pilot groups. 
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In additíon, a comments sectíon was included to allow the participants in the first two 

pilot studies to express tfieir opinions regarding topics not addressed by the LUcert scale 

portíon of tfie instmment. Generally these comments were also very positíve, expressing 

approval of both the concept of template design and the relative ease with which a 

courseware item could be created. There were some comparisons with more standardized 

programming techniques using common microcomputer languages such as BASIC or 

Pascal. These comments indicated that while there were some minimal criticisms of tfie 

process of template design (more tíme for design, a better working knowledge of integrated 

software before designing, etc), that as a whole, the pilot study participants felt tfiat the 

concept was sound and worth further exploration. 

The Results of the Third Pilot Studv 

The third pilot smdy involved the applicatíon of template-based materials in teaching a 

graduate class in educatíonal administtatíon composed of 32 students. The template-based 

lesson was administered to roughly half of the class (14 students), whUe the balance of the 

class (18 students) served as a conttol group. Before ending the lesson, participants in the 

treatment group responded to a survey conceming previous computer knowledge and 

experience. A sample of this survey fomi is included in appendix B. The compUation of the 

responses and paraphrased exttactíons of the questions from this survey are shown in 

Table 4.4. 

The responses to the computer experience questions profíle the general level of 

computer acuity of the third pilot study group. These responses indicate that more tiian half 

(57.14%) claimed six montiis or less of previous computer experience and nearly three 

quarters (71.43%) rated themselves as beginners. Again, more than half of the group 

(56.25%) had had experience with only one computer system, while 12.5% claimed no 

computer experience at all. Most of the third pilot study group (71.43%) who had previous 
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computer experience had used only applications software (word processing, databases, 

spreadsheets, etc). Over 50% (56.14%) of the respondents had no prior experience witii 

any programming languages. Of those with some experience with computer programming, 

41.67% had used BASIC. Most of the group had received some computer ttaining from 

either inservice classes (42.11%) or at a college or university (31.58%) or both. The largest 

portion of this group did most of their computer-related work either at home (42.86%) or at 

school (50.00%). 

From a subsequent mid-semester exam, the grades of all students in the class for both 

overaU test performance and performance on a question conceming the cohort survival 

forecasting technique were recorded. The mid-semester exam was scored using a normal 

scoring method of 1 to 100 points. The cohort survival question had a maximum of 10 

points. 

Means and standard deviations were computed for both sets of scores as shown in 

Table 4.5. On inspection, the means for the overall test scores from the two groups were 

quite close, with a mean of 96.07 for the treatment group and 96.11 for the conttol group. 

To compare the scores, a t-test for non-paired data was employed. This test was used rather 

than a t-test for paired data since it yields a more conservative estimate of significance. The 

fírst comparison was made on the overall test scores data to ascertain whether, in fact, the 

members of both the tteatment group and the control group were from the same population 

as suggested by the proximity of the respective means. The obtained value for t for the 

overall test scores for both groups was 0.0345. This is well below the necessary value of t 

= 1.697 needed for signifícance at ̂  = -05 with df = 30. A second t-test was performed on 

the same set of overall test scores, but adjusting the scores for "outiiers" by dropping the 

lowest score from both the tteatment group and the control group data. The obtained t value 

was 0.1162. This was also well below the necessary significance value of t = 1.701 at £ = 

.05 with df =28 (the df resulting from dropping the lowest two scores from each set of 
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scores). These values indicate that the members of both tteattnent and conttol groups were 

from the same population, and were statistically identical in this regard. 

A simUar process was used to analyze the mid-semester exam scores on the cohort 

survival question. The means, standard deviations and otíier information for the question 

scores are reported in Table 4.6. The means for the cohort survival question were 9.00 for 

the treatment group and 9.28 for the conttol group. Once again a t-test for non-paired data 

was used to ascertain any statistically signifícant difference in performance between tiie two 

groups. The results of the test was 0.451. This figure shows that there is a greater 

performance difference in the cohort question scores than in the overall test scores. 

However, at £ = .05 with df = 30, the required value for significance is the same as above 

(t =1.697); therefore there is stiU no statistical difference between the conttol and tteatment 

groups. Once again, on the chance that "outliers" were affecting the test, the lowest scores 

were dropped from the conttol and tteatment groups and the calculation re-performed. This 

resulted in a t value of 0.3160, stiU not above the significance level oft =1.701 at ̂  = .05 

with ^ = 28. 

Within the confines of the study both of these sets of results for the third pUot group 

were acceptable. The lack of a significant statistical difference between the conttol and 

tteatment groups on the cohort survival question was interpreted as meaning that the 

presentation of lesson materials using a template-based design enables students to perform 

at least as well as with more ttaditional methods. While the group means were very close 

and the t -test demonstrated no real differences between the groups, it is of some interest to 

note that a frequency count of responses shows the treatment group producing a slightly 

higher percentage of maximum scores (78.6%) than the conttol group (72.2%). 

It is also of some interest to note that on inspection of tiie raw scores, there did not 

appear to be any direct cortelation between the individual test scores and the score made by 

that same individual on the cohort survival question. To ascertain if this was ttue, a 
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Pearson's Product Moment Cortelation (Pearson's r) was perfonned on the data for the 

conttol group, the tteattnent group, and on the combined scores for both tfie tteatment and 

contt-ol groups. The calculations cortoborated the observed lack of stt^ightforward 

cortelation between test scores and questíon scores, as seen in Table 4.7. One possible 

explanation for this might be that the very fact of breaking the flow of the normal class 

routíne to perform the test created a Hawtíiorne Effect (the researcher affecting participant 

performance). This may have caused botfi the conttol and treatment groups to be more 

attentive to tiie presented material than they might normally have been. These results were 

not pursuant to the current study and are mentioned for reader interest only. 

The Implementanon Studv 

The Guidebook 

Encouraged by the results of the pilot studies both as far as designer attitudes and 

student performance, it was decided to formaHze the template-based lesson design process 

by way of a designer's guidebook. The guidebook incorporated much of the material from 

the pUot smdy participant responses and explained in a more "step-wise" fashion the 

process of deciding on a lesson topic, creating a lesson design, and implementing the 

design in an integrated software package. This guidebook was used with the tiiree tteatment 

groups in the implementation study. 

The Treatment and Conttol Group Computer Experience Results 

The Computer Experience survey was given to the control group and the three tteatment 

groups preceding the implementatíon study. The results of these surveys is found in Tables 

4.8 through 4.11. The responses to the survey shows that 41.67% of the conttol group 

report having more than two years of previous computer experience with none of the group 

reporting no computer experience. Most of the control group rated themselves as either 

beginners (50.00%) or of intemiediate (41.67%) regarding their computer expertíse. Most 
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of this group had previous experience with only one computer system (53.33%), with the 

greatest portíon of that experience being with MS-DOS (34.78), Macintosh (21.74%), or 

Apple n (21.74%) computers. The majority of the respondents (48.53%) had used some 

type of applications software. One tíiird (33.33%) reported no experience with 

programming languages while 41.67% claimed familiarity with at least one programming 

language. The greatest number (53.85%) of those knowing a programming language, 

knew BASIC. Responses showed that 33.33% of the group were famiHar witii at least 

three types of applications programs while another 33.33% knew only one appHcation. 

Most of the group were familiar with either word processing (40.00%), spreadsheet 

(32.00%), or database (20.00%) applications. Many had received their computer ttaining 

from only one source (58.33%), but a large number (41.67%) had had two sources of 

ttaining. Of these computer training sources an equal number reported being either self-

taught (35.29%) or being ttained at a university (35.29%). The respondents performed 

most of their computer work in a business situation (46.67%), but some reported that the 

majority of their computer work was eitíier at home (20.00%) or at school (20.00%). 

The Computer Experience questionnaire results for the advanced tteatment group were 

different in some respects from those of the conttol group. The advanced group reported 

that half of the group (50.00%) had from six months to two years of computer experience, 

while 41.67% reported having six months or less. The majority of this group claimed eitiier 

beginner (58.33%) or intermediate (41.67%) status concerning tiieir computer expertise. 

The majority of the advanced group (50.00%) reported familiarity with one computer 

system and 33.33% stated that they were familiar with two systems. From this group 

37.04% reported familiarity witii Apple II computers, 29.63% reported familiarity with 

MS-DOS machines, and 22.22% reported familiarity with the Macintosh. The greatest 

number of respondents stated previous experíence with application programs (40.91%), 

educational software (27.27%), and programming languages (22.73%). Of those with 
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knowledge of programming languages, 66.67% were familiar with only one language, tfiat 

language being predominantly BASIC (66.67%). Most of the advanced group were 

famUiar with either one (33.33%) or three (33.33%) applications programs. The application 

software they were familiar with were word processing (41.38%), spreadsheet (27.59%), 

and database (24.14%) items. The majority (75.00%) of the group reported having 

received their computer ttaining from only one source, with the predominant source being 

from a university (73.33%). Most of the group (84.62%) reported using computers 

primarily at school. 

Beginner group #1 computer experience questionnaire respondents showed that 

57.14% had six months or less computer experience, while an even number claimed either 

no previous experience (21.43%) or from six months to two years of experience (21.43%). 

Most of the group rated themselves as beginners (71.43%) having experience with only 

one computer system (57.14%). Of those with computer experience 33.33% reported 

experience with MS-DOS machines and 25.00% reported previously working with Apple 

II computers. The respondents reported that most of their previous exposure to computers 

had been through game software (28.57%) or applications software (19.05%). Most of the 

respondents (71.43%) had no previous experience with programming languages. Of those 

acquainted with at least one computer language (21.43%), most reported a familiarity with 

BASIC (50.00%). Most of this group stated that they were familiar with either one 

(42.86%) or three (28.57%) application programs. Of these 50.00% claimed to be famiHar 

with word processing software, 25.00% claimed an acquaintance with database software, 

and 20.83% were familiar with spreadsheet programs. Most of the group (78.57%) 

reported only one source of computer ttaining. Of these 61.54% received this ttaining at a 

university and 23.08% were self-taught. The majority of the group who used a computer, 

did so at only one location (71.43%), that location being either at school (58.33%) or at 

home (25.00%). 
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The responses of beginner group #2 were similar in many respects to those of beginner 

group #1. Beginner group #2 respondents reported that 36.84% had never used a 

computer, 36.84% had used on six months or less, and 21.05% had used a computer for 

from six months to two years. Once again, most of the group (57.89%) rated themselves as 

beginners. Many members of this group reponed having used either one (36.84%) or two 

(21.05%) computer systems. The largest percentage of the group reported a famiHarity witii 

either Apple II (31.82%), Macintosh (22.73%), or MS-DOS (18.18%) systems. The 

greater part of the groups previous computer experience had been with game software 

(25.93%) or application software (22.22%). The greatest part of the group (84.21%) 

claimed to have had no previous experience with any programming languages. Of those 

who had had experience with a programming language, 60.00% reported knowing BASIC. 

The largest percentage of the group (47.37%) reported no experience with any appHcatíon 

software, while 21.05% claimed famiHarity with only one appHcatíon and another 21.05% 

were familiar with three applicatíons. Of those knowing any applicatíons software, 45.45% 

knew word processing, 27.27% knew a database appHcatíon, and 22,73 were familiar with 

a spreadsheet program. Most of the group reported either one (47.37%) or two (15.79%) 

sources of computer ttaining, while 36.84% reported no previous ttaining. Of those who 

had received some previous ttaining, 43.75% reported being self-taught and 31.25 reported 

training at a university. Most of the group who used a computer did so at only one locatíon 

(68.42%). The locations most often reported for this use were either school (53.33%) or at 

work (33.33%). 

Implementatíon Studv Results 

The results of the implementation study were analyzed from several different points of 

view. The first analysis was that of the frequency of responses to each question on tíie 

survey for both the first and second administratíon of the software attítude scale for each of 
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tíie participant groups. The software attítude survey is a Likert-scale insttnment aUowing 

responses ranging from 1 to 6, with 1 representing "Disagree Sttongly," 2 representíng 

"Disagree," 3 representing "Tend to Disagree," 4 representing "Tend to Agree," 5 

representíng "Agree," and 6 representíng "Agree Sttongly." Tables 4.12, 4.13, 4.14, and 

4.15 show the frequency of responses for each questíon on the pre-test software attítude 

survey, as well as the mean response for each question and tfie standard deviation for tiiat 

question. Tables 4.16, 4.17, 4.18, and 4.19 show the same information for each question 

on the post-test software attitude survey. 

Inspection of the tables reporting pre-test attitudes shows that initial responses to many 

of the questions were relatively positive. The reported frequencies for all of the tteatment 

groups on the pre-test tend to be weighted in the "agree" range. For example, on the fttst 

question, "Are computers an effective teaching tool?", 100% of the responses are in the 

"agree" range for all groups. Means across the groups for this question range from 5.05 to 

5.50 and standard deviations range from 0.67 to 0.79 indicatíng a high level of agreement 

both within and between groups. Similarly, on initíal responses to question 19, 

"Computers let me do things I could not have done before," response means ranged from 

4.95 to 5.67 with standard deviatíons ranging from 0.49 to 1.13. Other survey items such 

as "Computers are only good for drill an practice", have a conciurently low or disagreeing 

score with response means ranging from 1.58 to 3.21 and standard deviations ranging 

from 0.88 to 1.32. 

The responses to the post-test surveys were similar to those of the pre-test, but differed 

in some partículars. For example, for the first question 100% of the responses were stUI in 

the "agree" range. However, with response means ranging from 4.83 to 5.75 there is 

slightíy less agreement between groups for this survey item than on the pre-test. 

Conversely, the standard deviatíons moved downward to range from 0.45 to 0.71, 

indicating greater agreement within each group. Similar pattems were observed on several 
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other survey items, while others showed a different ttends. Item 19, for example, showed 

100 % of the responses in the "agree" range for all groups, a slight change from the pre-

test. Post-test means for this item ranged from 5.00 to 5.33, a notable change from the pre-

test responses, indicatíng a greater agreement between the groups on this survey item. Post 

test standard deviatíons for item 19 ranging from 0.73 to 0.87 also demonsttated a change 

showing slightly less within groups agreement for some groups and greater within groups 

agreement for other groups. 

A t-test was performed for each question to ascertain if there was a statistícally 

significant change in respondent attítude between the pre-test administratíon of the software 

attitude survey and the post-test administration of the same insttument. The test used was 

that for non-paired samples since it yields a more conservative estimate of signifícance than 

the paired samples t-test. The results of these tests are found in Tables 4.20 and 4.21. 

Inspection of these tables shows that there was some significant change on some 

questions for some groups, such as the t value for survey item 1 for beginner group #2 of -

2.2119 ( signifîcant at £>.025 for íif=36). However, even though there was no general 

statístical significance found for each pre-test/post-test comparison, many of the resultant t 

values were approaching significance for the respective degrees of freedom of each group. 

For further analysis of the surveys, questíon responses were grouped together 

according to the type of infomiation addressed by the question as detemiined by the 

researcher. This resulted in five groupings. Questíon group 1 concemed the general attítude 

the respondents expressed toward the use of computers as a teaching tool. This group is 

composed of survey questions numbered 1, 5, 12, 13, 16, 17, and 19. Questíon group 2 is 

composed of survey questions numbered 2,4, 10, and 11, and addresses whether the 

respondents would prefer to purchase commercial software. Questíon group 3 deals witii 

respondent preferences concerning making their own insttTJctional software and is 

composed of survey questions numbered 3 and 7. Question group 4 addresses respondent 
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attimdes about computer programming and is composed of survey questions 6 and 9. The 

last group, number 5, is made up of survey questions 8, 14, 15, 18, and 20. This last 

group queries the respondents on their attitudes conceming the use of integrated software 

as an instmctional medium and the use of a guidebook to abet this process. 

Individual responses were totaled for each subgroup and treated as scores. 

Subsequentiy, a one-way ANOVA (Analysis of Variance) was performed on similar 

subgroups from each of the respondent groups, i.e., pre-test responses were analyzed for 

the subgroup Computers Used In Teaching using the totaled subgroup responses from the 

conttol group, the advanced group, beginner group 1, and beginner group 2. The same 

process was followed for each of the other four subgroups. The purpose of these tests was 

to determine if each of the respondent groups were part of the same population at the outset 

of the research. The results of these analyses are found in Table 4.22. This table shows 

respective F values of 0.96, 1.51, 2.37, 1.45, and 0.34 for the five question subgroups 

taken in order. Only one of these values approaches the required F value of 2.84 at 

£>0.5,with aU other values far below this value, thus indicating that there was no 

statístically significant difference in group attítudes expressed on the pre-test 

Initíally a t-test for paired data was performed on each of the pre-test and post-test 

subgroups as a preHminary test for changes in attitude between administtatíons of the 

survey. This test was used merely as an indicator of significance and not as a fínal test. The 

results of these tests can be found in Table 4.23. 

Inspection of this table shows that the pre-test and post-test means do not differ 

significantíy except in a few instances. The second subgroup,"Buying commercial 

instmctional software," shows signifícance for the control group and the advanced group 

with t values of -2.05 and -3.65, respectively. These values are signifícant at £>.05 for the 

conttol group and 2>.005 for the advanced group with df= 23 for both groups, exceeding 

the requisite respectíve values of t=1.71 and t=2.81 by a relatively large amount. For 
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beginner groups #1 and #2 there is no concurtent signifícant t value for questíon subgroup 

#2. However, each of these subgroups displays signifícance or near significance on other 

question subgroups. For example beginner group #1 shows signifícance between pre-test 

and post-test scores on questíon subgroup 1, Computers used in teaching, with a t value of 

1.79, signifícant at £>.05 for df=27. Beginner group #2 shows near significance for 

questíon subgroup 3, Making your own software, with a t of 1.00, which is approaching 

but does not exceed the requisite t value of 1.68 at £>.05 for df=37. 

To determine whether there was any significant statistícal difference between the pre-

test and post-test responses another statístícal procedure was performed on the pre-test and 

post-test data. For this test an ANCOVA (Analysis of Covariance) was used. According to 

CampbeU and Stanley (1963) this method is preferable to a second ANOVA or a series of t-

tests for more accurate measures because it compensates for the possible inflatíon of results 

to a level of significance, when in fact there is no significance (Type I ertor). To perform 

this test, combined responses for each subgroup from the pre-test survey were paired with 

the combined responses for each subgroup from the post-test survey for each of the 

respondents. The scores from the pre-test were used as the covariate for the scores from the 

post test. The results of these tests are found in Table 4.24. 

Inspectíon of this table show that, overall, no significance was obtained between pre-

test and post-test applications of the survey. The exceptíon to this trend occurs in the results 

of the pre-test and post-test comparisons of questíon subgroup #2, Buying commercial 

instmctíonal software. The value of F for the test of this subgroup was 6.09, which is far 

above the requisite F of 2.84 at £>.05 and well above the necessary F value of 4.31 at 

2>0.1 for a total df of 56. 

To further resolve tíie data from the pre-test and post-test surveys a set of Factor 

Analyses was performed. The results of these analyses are found in Tables 4.25 and 4.26. 

Table 4.25 shows the results of this analysis performed on the post-test data for both the 
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conttol groups and the tt-eattnent groups. The initial analysis of this data showed no 

apparent grouping, but did isolate the groups into two discreet factors based on an Eigen 

number of 1. A varimax rotation was applied to tfie data. After this procedure definite 

groupings of the data appeared which accommodated approximately 67% of the total 

variance for the subgroup variables as shown by the Eigen values of 1.83 (36% of total 

variance) for factor 1 and 1.48 (31% of total variance) for factor 2. 

Table 4.26 shows the results of the second factor analysis. This test was performed on 

the survey data for the tteatment groups only to determine if the conttol group responses 

were producing some unknown effect on the factor groupings. The results of this second 

test were very similar to those of the first. With the Eigen number set at 1 and proceeding 

from the fírst analysis through the varimax rotation of the data, the resultant groupings 

stayed the same and the relative percentages of variance accounted for by the two isolated 

factors were within rounding error of the same values of 36% for factor 1 and 31% for 

factor 2. 

The Formative Evaluarions 

The formative evaluatíons of the projects produced by the tteatment groups were used 

to asses the general usability of these projects, as representative examples of template-based 

courseware, for instmctíonal purposes. The initial step in analyzing these evaluations was 

to determine the relatíve reliability of the evaluators. To perform this reliability 

determination a set of two-way ANOVA (Analysis Of Variance) procedures was used on 

randomly chosen subgroups from the evaluatíon fomi. Samples of the results of these 

analyses are found in Table 4.27. The table shows that no signifícant F value was obtained 

for either rows or columns in either test as shown by the F value for rows of 0.61 and for 

columns of 1.12 for the Screen Design subgroup, neither of which is signifícant at £>.05. 

Similar results of F for rows of 1.24 and columns of 1.00 for the Programming subgroup 
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were obtained, also not significant at 2>.05. Since there was no signifícance no statístícal 

difference was demonstrated, it foUows that the evaluators were from the same populatíon 

and so were in relatíve agreement, tiius showing a relative intemal reliability (Downie & 

Heath, 1970). 

The evaluation forms were interpreted as an overall percentage score for each evaluated 

project. Subgroup percentage scores were also calculated to give a finer resolution of the 

evaluation of each project. The results of these scores and subscores are found in Table 

4.28. The overall evaluation scores for the projects were good, ranging from a low score of 

83.45% to a high score of 96.03%. Inspection of the tables shows that some areas were 

consistently weak and received low subscore grades. However, most of the subscores 

reflected a generally high grade and were, for the most part, considered to be of good 

quality by the evaluators. 
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PILOT STUDY GROUP #1 RESPONSES TO 
TEMPLATE DESIGN QUESTIONNAIRE 
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Question 

Development of software easy or hard 
(Difficult = 1 Easy = 4) 

Information useful In future 
(Not very useful = 1 Very useful = 4) 

Useful In a real classroom 
(Not very useful = 1 Very useful = 4) 

Course was approprlate to your skills 
(Not very approp. = 1 Very approp = 4) 

Was the course diff icult or easy 
(Difficult = 1 Easy = 4) 

How much computer experience 
(Not very exp. = 1 Very exp. = 4) 

How much Integrated software exp. 
(Not very exp. = 1 Very exp. = 4) 

Were project critiques helpful 
(Not very Helpful = 1 Very helpful = 4) 

Did presenting change dev. process 
(Very little = 1 Very much = 4) 

Was macro use easy or hard 
(Difficult = 1 Easy = 4) 

Did presentations stimulate ideas 
(Very little = 1 Very much = 4) 

Frequency of Response 
1 2 3 4 
0 

(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

1 
(11.1) 

4 
(44.5) 

0 
(0.00) 

4 
(44.5) 

2 
(28.5) 

0 
(0.00) 

4 
(44.4) 

0 
(0.00) 

1 
(11.1) 

2 
(22.2) 

5 
(55.6) 

2 
(22.2) 

1 
(11.1) 

0 
(0.00) 

3 
(33.3) 

2 
(28.6) 

0 
(0.00) 

2 
(22.3) 

2 
(22.2) 

2 
(22.2) 

4 
(44.5) 

3 
(33.3) 

1 
(11.1) 

3 
(33.3) 

4 
(44.4) 

1 
(11.1) 

2 
(28.6) 

2 
(22.2) 

3 
(33.3) 

7 
(77.8) 

6 
(66.7) 

3 
(33.3) 

1 
(11.1) 

5 
(55.6) 

1 
(11.1) 

5 
(55.6) 

1 
(11.1) 

1 
(14.3) 

7 
(77.8) 

Mean 

2.89 

3.78 

3.56 

3.11 

2.56 

3.11 

2.11 

3.56 

1.89 

2.29 

3.78 

St. Dev. 

0.91 

0.44 

0.73 

0.78 

0.73 

1.17 

1.17 

0.53 

1.05 

0.96 

0.44 

Numbers in parentheses represent the percentage frequency response to each question. 
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TABLE 4.2 

PILOT STUDY GROUP #2 RESPONSES TO 
TEMPLATE DESIGN QUESTIONNAIRE 

Question Frequency of 
1 2 

Response 
3 4 

Mean St. Dev. 

Development of software easy or hard 
(Difficult = 1 Easy = 4) 

Information useful in future 
(Not very usefui = 1 Very useful = 4) 

Useful in a real classroom 
(Not very useful = 1 Very useful = 4) 

Course was appropriate to your skills 
(Not very approp. = 1 Very approp = 4) 

Was the course difficult or easy 
(Difficult = 1 Easy = 4) 

How much computer experience 
(Not very exp. = 1 Very exp. = 4) 

How much Integrated software exp. 
(Not very exp. = 1 Very exp. = 4) 

Were project critiques helpful 
(Not very Helpful = 1 Very helpful = 4) 

Did presenting change dev. process 
(Very llttle = 1 Very much = 4) 

Was macro use easy or hard 
(Difficult = 1 Easy = 4) 

Did presentations stimulate ideas 
(Very little = 1 Very much = 4) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

3 
(33.3) 

5 
(55.6) 

1 
(14.2) ( 

4 
(44.5) ( 

0 
(0.00) ( 

1 
(11.1) ( 

1 
(12.5) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

2 
(22.2) 

3 
(33.3) ( 

1 
[11.1) ( 

0 
0.00) ( 

2 
22.2) ( 

1 
11.1) ( 

0 
0.00) ( 

2 
(25.0 

1 
(11.1 

2 
(22.2 

4 
[44.5 

7 
[77.8 

1 
[11.1, 

1 
11.i; 

3 
42.9] 

3 
33.3) 

3 
33.3) 

5 
55.6) 

5 
) (62.5) 

8 
) (88.9) 

7 
> (77.8) 

5 
) (55.6) 

0 
) (0.00) 

2 
) (22.3) 

2 
(22.2) 

3 
(42.9) 

0 
(0.00) 

5 
(55.6) 

3 
(33.3) 

3.50 

3.89 

3.78 

3.56 

2.78 

2.22 

2.00 

3.13 

1.89 

3.44 

3.11 

0.71 

0.33 

0.44 

0.53 

0.44 

1.20 

1.32 

0.93 

0.93 

0.73 

0.93 

Numbers in parentheses represent the percentage frequency response to each question. 
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PILOT GROUP #1 AND #2 MEANS, GRAND MEAN, t - VALUES 
AND INTERPRETATION OF RESPONSES" 
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Quest 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Pilot 1 
2.89 

3.78 

3.56 

3.11 

2.56 

3.11 

2.11 

3.56 

1.89 

2.29 

3.78 

Pilot 2 
3.50 

3.89 

3.78 

3.56 

2.78 

2.22 

2.00 

3.14 

1.89 

3.44 

3.11 

Grand 
Mean 
3.20 

3.84 

3.67 

3.34 

2.67 

2.67 

2.05 

3.35 

1.89 

2.87 

3.45 

l 
1.57* 

0.60* 

0.78* 

1.41* 

0.78* 

-1.59* 

-0.19* 

-1.19* 

0.00* 

2.87* 

-1.97* 

Interpretation of mean responses 
CAI software development was relatively easy 
when usinq an inteqrated software packaqe. 
Information trom the template design course 

will be very useful in the future. 
Template-based CAI software would be very 
useful in a real classroom situation. 
The template design course was very 
appropriate to the skills of the participants. 
The difficulty level of the course was 
moderate to relatively easy. 
Participants rated themselves as moderately 
to relatively computer experienced. 
Participants rated themselves as having only 
moderate experience with integrated software. 
Project chtiques were considered very helpful. 

Presenting projects to the class had very little 
effect on the proiect development process. 
Participants thought use of macros ranged 
from moderately easy to very easy. 
Presenting projects ío the class was considered 
stimulatinq for other template desiqn ideas 

* ForL-test 14=9foreachgroupforatotal£i=18,dí=16.C»05 
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TABLE 4.4 

COMPUTER EXPERIENCE PILOT GR0UP#3 

Question Categories 
Number of Responses (Percentaqe of Question Responses) 

How long have you used a computer? 
6 mos. or less 

8 (57.14) 
6 mos. to 2 years 

3(21.43) 

How would you rate your computer expertise? 
Beginner Intermediate 

10(71.43) 2(14.29) 

Reported number of computer systems used. 
None 1 2 

2(12.50) 9(56.25) 3(18.75) 

2 years or more 
3 (21.43) 

Advanced 
2 (14.29) 

3 
1 (6.25) 

What computer systems have you used? 
Apple MS-DQS Macintosh 

9 (42.86) 6 (28.57) 1 (4.76) 
Commodore 

1 (4.76) 
Radio Shack 

2 (9.52) 

What software have you used on a computer? 
None Programming Languages Only 

2 (14.29) 0 (0.00) 
Applications Only 

10(71.43) 

Number of programming languages with which participant are familiar. 
None 1 2 3 

8(57.14) 3(21.43) 1(7.14) 1(7.14) 

With what programming languages are you familiar? 
BASIC Pascal Fortran 

5(41.67) 2(16.47) 1(8.33) 
Cobol 

1 (8.33) 

Number of appiications programs with which participants are famillar. 
1 

5(35.71) 
2 

0 (0.00) 
None 

3(21.43) 

With what applications programs are you familiar? 
Word Processor Database 

10(40.00) 6(24.00) 

Number of sources of training reported. 
None 1 

4 (28.57) 4(28.57) 

Where did you receive this training? 
Self Taught Inservice 
3(15.79) 8(42.11) 

Number of different locations for computer use. 
None 1 

4 (28.57) 6 (42.86) 

Where do you do most of your computer work? 
Home School 

6 (42.86) 7 (50.00) 

3 
4 (28.57) 

Spreadsheet 
6 (24.00) 

3(21.43) 

University 
6(31.58) 

4 
1 (6.25) 

Qther 
2 (9.52) 

Both 
2 (14.29) 

4 
1 (7.14) 

Qther 
3 (25.00) 

4 
2 (14.29) 

Qther 
3 (12.00) 

3 
3 (21.43) 

Qther 
2 (10.53) 

4 (28.57) 

Work/Business 
1 (7.14) 



TABLE 4.5 

PILOT GROUP #3 ANALYSIS #1 
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TEST GRADES 
Control Group 

Treatment Group 
*ííí=30 |2>.05 

TESTGRADESWITH 
QUTLIERS REMQVED 
Control Group 

Treatment Group 
"£lí=28 c>.05 

N 
18 

14 

N 
17 

13 

MEAN 
96.11 

96.07 

MEAN 
96.41 

96.54 

ST.DEV. 
3.01 

3.50 

ST. DEV. 2.81 

3.15 

1 

-0.0345* 

î 

0.0219" 

TABLE 4.6 

PILOT GROUP #3 ANALYSIS #2 

QUESTIQN GRADES 
Control Group 

Treatment Group 
*dí=30 c>.05 

QUESTION GRADES 
OUTLIERS REMQVED 
Control Group 

Treatment Group 

N 
18 

14 

N 
17 

13 

MEAN 
9.28 

9.00 

MEAN 
9.53 

9.38 

ST.DEV. 
1.41 

2.08 

ST. DEV. 
0.94 

1.56 

1-TEST 

-0.4510* 

1-TEST 

0.3160** 

*£!í=28 C>.05 

TABLE 4.7 

PILOT GROUP #3 ANALYSIS #3 

Nl N2 MEAN1 MEAN2 SDl SD2 R2 

Control Group 

Treatment Group 

Combined Scores 

18 

14 

32 

18 

14 

32 

96.11 

96.07 

96.09 

9.28 

9.21 

9.25 

3.01 

3.50 

3.18 

1.40 

2.01 

1.67 

0.5904 

0.5677 

0.5747 

0.3485 

0.3222 

0.3302 



Questlon 

TABLE 4.8 

COMPUTER EXPERIENCE - CONTROL GROUP 

Categories 
Numberof Responses (Percentage of Question Responses) 

80 

How long have you used a computer? 
Never 6 mos. or less 

0 (0.00) 3 (25.00) 

How would you rate your computer expertise? 
None Beginner 

0 (0.00) 6 (50.00) 

Reported number of computer systems used. 
None 1 2 

0(0.00) 7(53.33) 2(16.67) 

What computer systems have you used? 
Apple MS-DQS Macintosh 

5(21.74) 8(34.78) 5(21.74) 

6 mos. to 2 years 
4 (33.33) 

Intermediate 
5(41.67) 

3 
1 (8.33) 

2 years or more 
5 (41.67) 

Advanced 
1 (8.33) 

4 
2(16.67) 

Commodore 
2 (8.70) 

Radio Shack 
1 (4.35) 

What software have you used on a computer? 
None Programming Lang. Applications Games Education 

0(0.00) 4(16.67) 11(45.83) 5(20.83) 4(16.67) 

Qther 
2 (8.70) 

Qther 
0 (0.00) 

Number of programmlng languages with which participants are famillar. 
None 1 2 3 

4(33.33) 5(41.67) 1(8.33) 2(16.67) 

With what programming languages are you familiar? 
BASIC Pascal Fortran 

7 (53.85) 1 (7.69) 3 (23.08) 
Cobol 

1 (7.69) 

Number of applicatlons programs wlth whlch participants are familiar. 
None 

1 (8.33) 
1 

4 (33.33) 
2 

2(16.67) 

With what applications programs are you familiar? 
Word Processor Database 

10(40.00) 5(20.00) 

Number of sources of computer training reported. 
None 1 

0 (0.00) 7 (58.33) 

Where did you recelve this training? 
Self Taught Inservice 
6(35.29) 2(11.76) 

Number of different locations for computer use. 
None 1 

0(0.00) 10(83.33) 

Where do you do most of your computer work? 
Home School 

3 (20.00) 3 (20.00) 

3 
4 (33.33) 

Spreadsheet 
8 (32.00) 

2 
5(41.67) 

University 
6 (35.29) 

4 
0 (0.00) 

Qther 
1 (7.69) 

4 
1 (8.33) 

Qther 
2 (8.00) 

3 
0 (0.00) 

Other 
3 (17.65) 

2 or more 
2 (16.67) 

Work/Business 
7 (46.67) 

Qther 
2 (13.33) 



TABLE 4.9 

COMPUTER EXPERIENCE - ADVANCED GROUP 
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Questlon Categoríes 
Number of Responses (Percentage of Questlon Responses) 

How long have you used a computer? 
Never 6 mos. or less 

0(0.00) 5(41.67) 

How would you rate your computer expertise? 
None Beginner 

0 (0.00) 7 (58.33) 

Reported number of computer systems used. 
None 1 2 

0(0.00) 2(16.67) 6(50.00) 

What computer systems have you used? 
Apple MS-DQS Maclntosh 

10(37.04) 8(29.63) 6(22.22) 

6 mos. to 2 years 
6 (50.00) 

Intermediate 
5(41.67) 

3 
4 (33.33) 

2 years or more 
1 (8.33) 

Advanced 
0 (0.00) 

4 
0 (0.00) 

Commodore 
1 (3.70) 

Radio Shack 
1 (3.70) 

What software have you used on a computer? 
None Programming Lang. Applications Games 

0(0.00) 5(22.73) 9(40.91) 2(9.09) 
Education 
6 (27.27) 

Qther 
1 (3.70) 

Qther 
0 (0.00) 

Number of programmlng languages with which partlcipant are famlliar. 
None 1 2 3 

3 (25.00) 8 (66.67) 0 (0.00) 1 (8.33) 

With what programming languages are you f amiliar? 
BASIC Pascal Fortran Cobol 

8 (66.67) 1 (8.33) 3 (25.00) 0 (0.00) 

Number of appllcatlons programs wlth whlch partlcipants are famlllar. 
None 

0 (0.00) 
1 

4 (33.33) 
2 

2(16.67) 

With what applications programs are you familiar? 
Word Processor Database 

12(41.38) 7(24.14) 

Number of sources of training reported. 
None 1 

0 (0.00) 9 (75.00) 

Where did you receive this training? 
Self Taught Inservice 
4 (26.67) 0 (0.00) 

Number of different locations for computer use. 
None 1 

0(0.00) 10(83.33) 

Where do you do most of your computer work? 
Home School 

2(15.38) 11 (84.62) 

3 
4 (33.33) 

Spreadsheet 
8 (27.59) 

3 (25.00) 

University 
11 (73.33) 

4 
0 (0.00) 

Qther 
0 (0.00) 

4 
2 (16.67) 

Qther 
2 (6.90) 

3 
0 (0.00) 

Qther 
0 (0.00) 

2 or more 
2 (16.67) 

Work/Business 
0 (0.00) 

Qther 
0 (0.00) 



TABLE4.10 

COMPUTER EXPERIENCE - BEGINNER GROUP #1 

Questlon Categories 
Number of Responses (Percentage of Question Responses) 
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How long have you used a computer? 
Never 6 mos. or less 

3(21.43) 8(57.14) 

How would you rate your computer expertise? 
None Beginner 

3(21.43) 10(71.43) 

Reported number of computer systems used. 
None 1 

4(28.57) 8(57.14) 

What computer systems have you used? 
Apple MS-DQS Macintosh 

3(25.00) 4(33.33) 2(16.67) 

6 mos. to 2 years 
3(21.43) 

Intermediate 
1 (7.14) 

2 
2 (14.29) 

Commodore 
1 (8.33) 

3 
0 (0.00) 

2 years or more 
0 (0.00) 

Advanced 
0 (0.00) 

4 
0 (0.00) 

Radio Shack 
0 (0.00) 

What software have you used on a computer? 
None Programming Lang. Applications Games Education 

5(23.81) 0(0.00) 4(19.05) 6(28.57) 2(9.52) 

Number of programming languages wlth whlch particlpant are familiar. 
None 1 2 3 

10(71.43) 3(21.43) 1(7.14) 0(0.00) 

With what programming languages are you familiar? 
BASIC Pascal Fortran Cobol 

2 (50.00) 0 (0.00) 1 (25.00) 0 (0.00) 

Number of applicatlons programs wlth which partlcipants are familiar. 

Other 
2(16.67) 

Qther 
4 (19.05) 

None 
2 (14.29) 6 (42.86) 

2 
1 (7.14) 

With what applications programs are you familiar? 
Word Processor Database 

12(50.00) 6(25.00) 

Number of sources of training reported. 
None 1 

2(14.29) 11 (78.57) 

Where did you receive this training? 
Self Taught Inservice 
3 (23.08) 0 (0.00) 

Number of different locations for computer use. 
None 1 

3(21.43) 10(71.43) 

Where do you do most of your computer work? 
Home School 

3 (25.00) 7 (58.33) 

3 
4 (28.57) 

Spreadsheet 
5 (20.83) 

2 
1 (7.14) 

University 
8(61.54) 

4 
0 (0.00) 

Qther 
1 (25.00) 

4 
1 (7.14) 

Qther 
1 (4.17) 

3 
0 (0.00) 

Qther 
2 (15.38) 

2 or more 
1 (7.14) 

Work/Business 
2 (16.67) 

Qther 
0 (0.00) 



TABLE4.11 

COMPUTER EXPERIENCE - BEGINNER GROUP #2 

Question Categories 
Numberof Responses (Percentage of Question Responses) 

83 

How long have you used a computer? 
Never 6 mos. or less 

7 (36.84) 7 (36.84) 

How would you rate your computer expertise? 
None Beginner 

5(26.32) 11 (57.89) 

6 mos. to 2 years 
4(21.05) 

Intermediate 
3(15.79) 

Reported number of computer systems used. 
None 1 

5 (26.32) 7 (36.84) 

What computer systems have you used? 
Apple MS-DQS Maclntosh 

7(31.82) 4(18.18) 5(22.73) 

2 
4(21.05) 

Commodore 
2 (9.09) 

3 
3 (15.79) 

2 years or more 
1 (5.26) 

Advanced 
0 (0.00) 

4 
0 (0.00) 

Radio Shack 
1 (4.55) 

What software have you used on a computer? 
None Programming Lang. Applications Games Education 

8(29.63) 2(7.41) 6(22.22) 7(25.93) 3(11.11) 

Number of programming languages wlth whlch particlpant are familiar. 
None 1 2 3 

16 (84.21) 1 (5.26) 2 (10.53) 0 (0.00) 

With what programmlng languages are you familiar? 
BASIC Pascal Fortran Cobol 

3 (60.00) 0 (0.00) 1 (20.00) 0 (0.00) 

Number of appllcatlons programs wlth whlch particlpants are familiar. 

Qther 
3 (13.64) 

Other 
1 (3.70) 

None 
9 (47.37) 

1 
4 (21.05) 

2 
1 (5.26) 

With what applications programs are you familiar? 
Word Processor Database 

10(45.45) 6(27.27) 

Number of sources of training reported. 
None 1 

7 (36.84) 9 (47.37) 

Where did you receive this training? 
Self Taught Inservice 
7 (43.75) 1 (6.25) 

Number of different locations for computer use. 
None 1 

5(26.32) 13(68.42) 

Where do you do most of your computer work? 
Home School 

2 (13.34) 8 (53.33) 

3 
4(21.05) 

Spreadsheet 
5 (22.73) 

2 
3(15.79) 

University 
5(31.25) 

4 
0 (0.00) 

Qther 
1 (20.00) 

4 
1 (5.26) 

Qther 
1 (4.55) 

3 
0 (0.00) 

Other 
3 (18.75) 

2 or more 
1 (5.26) 

Work/Business 
5 (33.33) 

Qther 
0 (0.00) 



T A B L E 4 . 1 2 

P R E - T E S T - C O N T R O L G R O U P 

8 4 

Question 
1 

Frequency of 
2 3 

The computer is effective for teaching 

Preferto purchase education software 

Would enjoy wrlting Instr. software 

Commerclal ed. software is adequate 

Computers are good Inst. deliv. med. 

I would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & err. 

I would llke to learn a prog. lang. 

Uncomfortable writing inst. software 

Can use software effect. w/o docs. 

Traditional teachlng better than comp. 

If teaching, I would use comp. often 

Int.softwr. to help write instr. softwr. 

A template design guidebk. is useful 

Traditlonal teaching & comp. is best 

Comp. only good for drlll & practice 

Integr. soft. is a useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

Response 
4 5 

Mean Stnd 
6 Resp Dev 

0 
(0.00) 

0 
(0.00) 

1 
(8.30) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

1 
(8.30) 

2 
(16.7) 

1 
(8.30) 

1 
(8.30) 

1 
(8.30) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

1 
(8.30) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
0.00 

1 
8.30 

3 
25.0 

0 
0.00 

0 
0.00 

0 
0.00 

2 
16.7 

5 
41.6 

0 
0.00 

1 
8.30 

2 
16.7 

1 
8.30 

2 
16.7 

1 
8.30 

0 
0.00 

1 
8.30 

4 
33.3 

0 
0.00 

0 
0.00 

0 
0.00 

Numbers in parentheses represent the percentage frequency response to each question 

0 
0.00 

0 
0.00 

4 
33.3 

1 
8.30 

1 
8.30 

5 
41.7 

6 
50.0 

3 
25.0 

6 
50.0 

1 
8.30 

5 
41.7 

2 
16.7 

4 
33.3 

4 
33.3 

1 
8.30 

0 
0.00 

5 
41.7 

1 
8.30 

0 
0.00 

3 
25.0 

3 
25.0 

1 
8.30 

4 
33.4 

6 
50.0 

7 
58.4 

6 
50.0 

2 
16.7 

2 
16.7 

2 
16.7 

5 
41.7 

4 
33.3 

8 
66.7 

4 
33.3 

5 
41.7 

5 
41.7 

4 
33.3 

2 
16.7 

6 
50.0 

3 
25.0 

3 
25.0 

5 
41.7 

4 
33.4 

0 
0.00 

4 
33.4 

4 
33.3 

1 
8.30 

1 
8.30 

0 
0.00 

1 
8.30 

2 
16.7 

0 
0.00 

0 
0.00 

2 
16.7 

2 
16.7 

5 
41.7 

2 
16.7 

0 
0.00 

4 
33.4 

3 
25.0 

4 
33.3 

4 
(33.3) 

6 
(50.0) 

0 
(0.00) 

1 
(8.30) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

2 
(16.7) 

2 
(16.7) 

0 
(0.00) 

1 
(8.30) 

0 
(0.00) 

0 
(0.00) 

1 
(8.30) 

5 
(41.7) 

0 
(0.00) 

1 
(8.30) 

6 
(50.0) 

2 
(16.7) 

5 .08 

5 .17 

2 .92 

4 .42 

4 .25 

3 . 6 7 

3 .00 

2 .42 

3 . 6 7 

4 .00 

3 .00 

3 . 8 3 

3 .50 

3 .67 

4 .50 

4 . 8 3 

2 .67 

4 . 4 2 

5 .25 

4 . 4 2 

0.79 

1.19 

0.99 

0.79 

0 .62 

0 .65 

1.04 

0.99 

1.44 

1.48 

0.95 

0 .93 

1.00 

0.88 

0.79 

1.61 

0.88 

0 .79 

0 .86 

1.08 
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PRE-TEST - ADVANCED GROUP 
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Questlon 
1 

Frequency of Response 
2 3 4 5 

The computer is effective for teaching 

Prefer to purchase education software 

Would enjoy writing instr. software 

Commercial ed. software Is adequate 

Computers are good Inst. deliv. med. 

I would use a prog. lang. for software dev 

Commercial ed. software inadequate 

Prefer to design softwr by trial & err. 

I would like to learn a prog. lang. 

Uncomfortable wrltlng Inst. software 

Can use software effect. w/o docs. 

Tradltlonal teachlng better than comp. 

If teaching, I would use comp. often 

Integr.softwr. to help write Instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. is best 

Comp. only good for drill & practice 

Integr. soft. is useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

Mean Stnd 
6 Resp Dev 

0 
0.00 

0 
0.00 

1 
8.30 

1 
8.30 

0 
0.00 

0 
0.00 

1 
8.30 

1 
8.30 

2 
16.7 

0 
0.00 

3 
25.0 

1 
8.30 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

7 
58.3 

0 
0.00 

0 
0.00 

1 
8.33 

0 
0.00 

0 
0.00 

1 
8.30 

1 
8.30 

1 
8.30 

2 
16.7 

1 
8.30 

7 
58.4 

0 
0.00 

0 
0.00 

4 
33.3 

3 
25.0 

1 
8.30 

0 
0.00 

0 
0.00 

0 
0.00 

3 
25.0 

0 
0.00 

0 
0.00 

0 
0.00 

Numbers in parentheses represent the percentage 

0 
0.00 

1 
8.30 

5 
41.7 

1 
8.30 

1 
8.30 

3 
25.0 

7 
58.4 

2 
16.7 

2 
16.7 

4 
33.3 

2 
16.7 

5 
41.7 

1 
8.30 

1 
8.30 

1 
8.30 

0 
0.00 

2 
16.7 

0 
0.00 

0 
0.00 

1 
8.33 

1 
8.30 

5 
41.7 

3 
25.0 

2 
16.7 

5 
41.7 

3 
25.0 

3 
25.0 

2 
16.7 

2 
16.7 

5 
41.7 

2 
16.7 

3 
25.0 

7 
58.4 

8 
66.7 

1 
8.30 

4 
33.3 

0 
0.00 

8 
66.6 

0 
0.00 

3 
25.0 

4 
33.3 

2 
16.7 

2 
16.7 

6 
50.0 

4 
33.3 

3 
25.0 

0 
0.00 

0 
0.00 

4 
33.2 

2 
16.7 

0 
0.00 

0 
0.00 

1 
8.30 

2 
16.7 

6 
50.0 

5 
41.7 

0 
0.00 

2 
16.7 

4 
33.3 

6 
50.0 

7 
(58.4) 

4 
(33.3) 

0 
(0.00) 

1 
(8.30) 

1 
(8.30) 

1 
(8.30) 

0 
(0.00) 

0 
(0.00) 

2 
(16.7) 

1 
(8.30) 

1 
(8.30) 

0 
(0.00) 

2 
(16.7) 

1 
(8.30) 

4 
(33.4) 

3 
(25.0) 

0 
(0.00) 

2 
(16.7) 

8 
(66.7) 

1 
(8.34) 

5.50 0.67 

4.75 1.06 

3.33 1.15 

4.17 1.47 

4.25 1.06 

3.83 1.27 

3.00 0.85 

2.42 0.90 

4.00 1.71 

4.00 0.95 

2.58 1.51 

2.83 0.93 

4.17 1.11 

4.25 0.75 

5.08 0.90 

4.92 0.79 

1.58 0.79 

4.50 0.79 

5.67 0.49 

4.33 1.30 

requency response to each question. 
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Questlon 

TABLE4.14 

PRE-TEST - BEGINNER G R O U P #1 

Frequency of Response 
1 2 3 4 5 

Mean Stnd 
6 Resp Dev 

The computer Is effective for teaching 

Preferto purchase education software 

Would enjoy wrlting instr. software 

Commercial ed. software Is adequate 

Computers are good Inst. dellv. med. 

I would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & err. 

I would like to learn a prog. lang. 

Uncomfortable wrlting Inst. software 

Can use software effect. w/o docs. 

Tradltlonal teachlng better than comp. 

If teaching, I would use comp. often 

Int.softwr. to help write instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. is best 

Comp. only good for drill & practice 

Integr. soft. is useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

0 
(0.00 

0 
(0.00 

5 
(37.7 

0 
(0.00 

0 
(0.00 

2 
(14.3 

0 
(0.00 

8 
(57.2 

6 
(42.9 

1 
(7.10 

5 
(35.7 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

3 
(21.4 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
0.00 

0 
8.30 

6 
42.9 

0 
0.00 

0 
0.00 

2 
14.3 

4 
28.6 

2 
14.3 

3 
21.4 

0 
0.00 

3 
21.4 

3 
21.4 

0 
0.00 

1 
7.10 

0 
0.00 

0 
0.00 

4 
28.6 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

2 
14.3 

1 
7.10 

1 
7.10 

3 
21.4 

7 
50.0 

2 
14.3 

2 
14.3 

2 
14.3 

5 
35.7 

6 
42.9 

2 
14.4 

4 
28.6 

1 
7.20 

2 
14.3 

7 
50.0 

1 
7.10 

0 
0.00 

1 
7.20 

Numbers In parentheses represent the percentage 

2 
(14.3 

0 
(0.00 

1 
(7.10 

4 
(28.6 

4 
(28.6 

3 
(21.4 

3 
(21.4 

1 
(7.10 

1 
(7.10 

4 
(28.6 

1 
(7.20 

4 
(28.6 

6 
(42.8 

7 
(50.0 

5 
(35.7 

2 
(14.3 

0 
(0.00 

6 
(42.9 

4 
(28.6 

3 
(21.4 

5 
(35.7 

1 
(7.10 

0 
(0.00 

7 
(50.0 

8 
(57.1 

3 
(21.4 

0 
(0.00 

1 
(7.10 

0 
(0.00 

3 
(21.4 

0 
(0.00 

1 
(7.10 

6 
(42.8 

2 
(14.3 

5 
(35.7 

9 
(64.3 

0 
(0.00 

6 
(42.9 

5 
(35.7 

5 
(35.7 

7 
(50.0) 

13 
(92.9) 

0 
(0.00) 

2 
(14.3) 

1 
(7.10) 

1 
(7.10) 

0 
(0.00) 

0 
(0.00) 

2 
(14.3) 

4 
(28.6) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

3 
(21.4) 

1 
(7.10) 

0 
(0.00) 

1 
(7.10) 

5 
(35.7) 

5 
(35.7) 

5.36 0.74 

5.93 0.26 

1.93 0.91 

4.71 0.82 

4.64 0.74 

3.43 1.55 

2.93 0.73 

1.93 1.33 

2.43 1.79 

4.43 1.45 

2.14 1.03 

3.21 0.89 

4.29 0.72 

3.71 0.82 

4.71 0.91 

4.64 0.84 

2.29 0.82 

4.50 0.75 

5.07 0.82 

5.00 0.96 

requency response to each question. 



TABLE4.15 

PRE-TEST - BEGINNER GROUP #2 
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Questlon 
1 

The computer Is effective for teaching 

Preferto purchase education software 

Would enjoy writing instr. software 

Commerclal ed. software Is adequate 

Computers are good Inst. deliv. med. 

I would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & en-. 

I would like to learn a prog. lang. 

Uncomfortable wrltlng inst. software 

Can use software effect. w/o docs. 

Tradltlonal teachlng better than comp. 

If teaching, I would use comp. often 

Int.softwr. to help write instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. is best 

Comp. only good for drill & practice 

Integr. soft. is useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

0 
0.00 

0 
0.00 

3 
15.8 

1 
5.30 

0 
0.00 

3 
15.8 

0 
0.00 

6 
35.5 

4 
21.1 

2 
10.5 

3 
15.8 

1 
5.30 

0 
0.00 

2 
10.5 

0 
0.00 

0 
0.00 

2 
10.5 

0 
0.00 

0 
0.00 

0 
0.00 

Frequency of Response Mean Stnd 
2 3 4 5 6 Resp Dev 
0 

0.00 

0 
0.00 

3 
15.8 

0 
0.00 

0 
0.00 

0 
0.00 

5 
26.3 

4 
21.1 

2 
10.5 

1 
•5.30 

6 
31.5 

1 
5.30 

2 
10.5 

1 
5.3) 

0 
0.00 

0 
0.00 

3 
15.8 

1 
5.30 

0 
0.00 

0 
0.00 

0 
(0.00 

0 
(0.00 

6 
(31.5 

5 
(26.3 

1 
(5.30 

3 
(15.8 

8 
(42.1 

8 
(42.1 

3 
(15.7 

3 
(15.7 

5 
(26.3 

10 
(52.6 

2 
(10.5 

3 
(15.7 

0 
(0.00 

2 
(10.5 

7 
(36.8 

2 
(10.5 

3 
(15.8 

2 
(10.5 

4 
(21.1 

7 
(36.8 

5 
(26.3 

8 
(42.1 

5 
(26.3 

7 
(36.8 

4 
(21.1 

1 
(5.30 

5 
(26.3 

5 
(26.3 

3 
(15.8 

5 
(26.3 

8 
(42.2 

8 
(42.1 

7 
(36.8 

3 
(15.8 

4 
(21.1 

8 
(42.1 

3 
(15.8 

5 
(26.3 

10 
(52.6 

5 
(26.4 

1 
(5.30 

5 
(26.3 

8 
(42.1 

4 
(21.1 

2 
(10.5 

0 
(0.00 

1 
(5.30 

4 
(21.1 

1 
(5.30 

2 
(10.5 

5 
(26.3 

4 
(21.1 

6 
(31.6 

9 
(47.4 

2 
(10.5 

7 
(36.8 

5 
(26.3 

6 
(31.6 

5 
(26.3) 

7 
(36.8) 

1 
(5.30) 

0 
(0.00) 

5 
(26.3) 

2 
(10.5) 

0 
(0.00) 

0 
(0.00) 

4 
(21.1) 

4 
(21.1) 

1 
(5.30) 

0 
(0.00) 

2 
(10.5) 

1 
(5.30) 

6 
(31.6) 

5 
(26.3) 

1 
(5.30) 

1 
(5.30) 

8 
(42.1) 

6 
(31.6) 

5.05 0.70 

5.00 0.88 

3.05 1.35 

3.84 1.01 

4.89 0.87 

3.79 1.51 

3.16 0.95 

2.21 0.97 

3.47 1.81 

4.05 1.58 

2.79 1.36 

3.32 0.94 

4.16 1.12 

3.74 1.33 

4.95 0.84 

4.89 0.93 

3.21 1.32 

4.26 0.93 

4.95 1.13 

4.84 1.01 

Numbers in parentheses represent the percentage frequency response to each question. 
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TABLE4.16 

POST-TEST - CONTROL GROUP 

Frequency of Response 
1 2 3 4 5 

Mean Stnd 
6 Resp Dev 

The computer is effective for teaching 

Prefer to purchase education software 

Would enjoy writing instr. software 

Commercial ed. software Is adequate 

Computers are good Inst. deliv. med. 

I would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & en-. 

I would like to learn a prog. lang. 

Uncomfortable wrltlng Inst. software 

Can use software effect. w/o docs. 

Traditlonal teachlng better than comp. 

If teaching, I would use comp. often 

Int.softwr. to help wrlte instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. is best 

Comp. only good for drill & practice 

Integr. soft. Is useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

0 
(0.00 

0 
(0.00 

2 
(16.7 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

2 
(16.7 

1 
(8.30 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
(0.00 

1 
(8.30 

0 
(0.00 

0 
(0.00 

0 
(0.00 

0 
0.00 

0 
0.00 

4 
33.3 

0 
0.00 

0 
0.00 

2 
16.7 

3 
25.0 

3 
25.0 

2 
16.7 

2 
16.7 

3 
25.0 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

1 
8.30 

0 
0.00 

0 
0.00 

0 
0.00 

0 
(0.00 

1 
(8.30 

3 
(25.0 

1 
(8.30 

1 
(8.30 

2 
(16.7 

7 
(58.3 

6 
(50.0 

6 
(50.0 

1 
(8.30 

7 
(58.3 

1 
(8.30 

8 
(66.6 

3 
(25.0 

0 
(0.00 

1 
(8.30 

9 
(75.0 

0 
(0.00 

0 
(0.00 

1 
(8.30 

4 
33.3 

5 
41.7 

2 
16.7 

8 
66.7 

10 
83.4 

5 
41.6 

2 
16.7 

1 
8.30 

1 
8.30 

7 
58.3 

2 
16.7 

7 
58.3 

2 
16.7 

9 
75.0 

6 
50.0 

2 
16.7 

1 
8.30 

8 
66.7 

3 
25.0 

6 
50.0 

6 2 
(50.0) (16.7) 

3 3 
(25.0) (25.0) 

1 0 
(8.30) (0.00) 

3 0 
(25.0) (0.00) 

1 0 
(8.30) (0.00) 

3 0 
(25.0) (0.00) 

0 0 
(0.00) (0.00) 

0 0 
(0.00) (0.00) 

1 1 
(8.30) (8.30) 

2 0 
(16.7) (0.00) 

0 0 
(0.00) (0.00) 

2 2 
(16.7) (16.7) 

2 0 
(16.7) (0.00) 

0 0 
(0.00) (0.00) 

5 1 
(41.7) (8.30) 

2 7 
(16.7) (58.3) 

0 0 
(0.00) (0.00) 

4 0 
(33.3) (0.00) 

6 3 
(50.0) (25.0) 

5 0 
(41.7) (0.00) 

4 .83 0.71 

4 .67 0.98 

2 .67 1.23 

4 .17 0 .57 

4 .00 0 .42 

3 . 7 5 1.06 

2 .92 0 .66 

2 .50 0.90 

3 . 1 7 1.34 

3 .75 0 .96 

2 .92 0 .66 

4 . 4 2 0 .90 

3 . 5 0 0 .79 

3 . 7 5 0.45 

4 .58 0 .66 

5 .25 1.06 

2 .83 0.71 

4 . 3 3 0 .49 

5 .00 0 .73 

4 . 3 3 0 .65 

Numbers in parentheses represent the percentage frequency response to each question. 
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TABLE4.17 

POST-TEST - ADVANCED GROUP 

Frequency of Response 
1 2 3 4 5 

Mean Stnd 
6 Resp Dev 

The computer Is effective for teaching 

Preferto purchase education software 

Would enjoy writing instr. software 

Commerclal ed. software Is adequate 

Computers are good Inst. deliv. med. 

I would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & err. 

I would like to learn a prog. lang. 

Uncomfortable writing Inst. software 

Can use software effect. w/o docs. 

Tradltlonal teachlng better than comp. 

If teaching, I would use comp. often 

Int.softwr. to help write instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. Is best 

Comp. only good for drill & practice 

Integr. soft. Is useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

0 0 0 0 3 9 
(0.00) (0.00) (0.00) (0.00) (25.0) (75.0) 

0 2 4 3 3 0 
(0.00) (16.7) (33.3) (25.0) (25.0) (0.00) 

1 1 3 5 1 1 
(8.30) (8.30) (25.0) (41.8) (8.30) (8.30) 

0 1 3 4 4 0 
(0.00) (8.30) (25.0) (33.3) (33.3) (0.00) 

0 0 0 3 5 4 
(0.00) (0.00) (0.00) (25.0) (41.7) (33.3) 

1 4 4 2 0 1 
(8.30) (33.3) (33.3) (16.8) (0.00) (8.30) 

0 1 9 1 1 0 
(0.00) (8.30) (75.0) (8.30) (8.30) (0.00) 

3 5 3 1 0 0 
(25.0) (41.7) (25.0) (8.30) (0.00) (0.00) 

2 5 2 1 0 2 
(16.7) (41.6) (16.7) (8.30) (0.00) (16.7) 

2 0 6 2 1 1 
(16.7) (0.00) (50.0) (16.7) (8.30) (8.30) 

3 3 3 2 0 1 
(25.0) (25.0) (25.0) (16.7) (0.00) (8.30) 

3 3 4 2 0 0 
(25.0) (25.0) (33.3) (16.7) (0.00) (0.00) 

0 0 1 2 6 3 
(0.00) (0.00) (8.30) (16.7) (50.0) (25.0) 

0 0 0 3 7 2 
(0.00) (0.00) (0.00) (25.0) (58.3) (16.7) 

0 0 0 5 5 2 
(0.00) (0.00) (0.00) (41.7) (41.7) (16.6) 

0 0 1 5 6 0 
(0.00) (0.00) (8.30) (41.7) (50.0) (0.00) 

6 5 1 0 0 0 
(50.0) (41.7) (8.30) (0.00) (0.00) (0.00) 

0 0 0 2 9 1 
(0.00) (0.00) (0.00) (16.7) (75.0) (8.30) 

0 0 0 2 4 6 
(0.00) (0.00) (0.00) (16.7) (33.3) (50.0) 

0 0 1 5 6 0 
(0.00) (0.00) (8.30) (41.7) (50.0) (0.00) 

5.75 0.45 

3.58 1.08 

3.58 1.31 

3.92 0.99 

5.08 0.79 

2.92 1.31 

3.17 0.71 

2.17 0.93 

2.83 1.70 

3.25 1.42 

2.67 1.50 

2.42 1.08 

4.92 0.90 

4.92 0.66 

4.75 0.75 

4.42 0.66 

1.58 0.66 

4.92 0.51 

5.33 0.77 

4.42 0.66 

Numbers in parentheses represent the percentage frequency response to each question. 
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POST-TEST - BEGINNER GROUP #1 
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Questlon 
1 

Frequency of Response 
2 3 4 5 

Mean Stnd 

The computer Is effective for teaching 

Prefer to purchase education software 

Would enjoy writing instr. software 

Commercial ed. software Is adequate 

Computers are good Inst. deliv. med. 

1 would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & err. 

1 would llke to learn a prog. lang. 

Uncomfortable writlng Inst. software 

Can use software effect. w/o docs. 

Tradltlonal teachlng better than comp. 

If teaching, 1 would use comp. often 

Int.softwr. to help write instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. is best 

Comp. only good for drill & practice 

Integr. soft. Is useful inst. design tool 

Comp. let me do things 1 could not do 

1 learn more effectively when guided 

Numbers in parentheses represent th 

0 
(0.00) 

0 
(0.00) 

6 
(42.9) 

0 
(0.00) 

0 
(0.00) 

1 
(7.10) 

2 
(14.3) 

6 
(42.9) 

4 
(28.6) 

1 
(7.10) 

3 
(21.4) 

0 
(0.00) 

0 
(0.00) 

1 
(7.10) 

0 
(0.00) 

0 
(0.00) 

3 
(21.4) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 
e perc( 

0 
(0.00) 

0 
(0.00) 

1 
(7.10) 

0 
(0.00) 

0 
(0.00) 

2 
(14.3) 

3 
(21.4) 

3 
(21.4) 

2 
(14.3) 

0 
(0.00) 

4 
(28.6) 

3 
(21.4) 

0 
(0.00) 

1 
(7.10) 

0 
(0.00) 

0 
(0.00) 

4 
(28.6) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 
ntage 

0 
(0.00) 

0 
(0.00) 

4 
(28.6) 

1 
(7.10) 

0 
(0.00) 

4 
(28.6) 

7 
(50.0) 

2 
(14.3) 

4 
(28.6) 

2 
(14.3) 

5 
(35.7) 

4 
(28.6) 

2 
(14.3) 

3 
(21.5) 

1 
(7.10) 

1 
(7.10) 

6 
(42.9) 

1 
(7.1) 

0 
(0.00) 

1 
(7.10) 

1 
(7.10) 

1 
(7.10) 

1 
(7.10) 

4 
(28.6) 

4 
(28.6) 

6 
(42.9) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

3 
(21.4) 

2 
(14.3) 

6 
(42.9) 

9 
(64.3) 

5 
(35.7) 

1 
(7.10) 

3 
(21.4) 

0 
(0.00) 

4 
(28.6) 

3 
(21.4) 

3 
(21.5) 

6 
(42.9 

0 
(0.00 

2 
(14.3 

8 
(57.2 

6 
(42.8 

1 
(7.10 

2 
(14.3 

3 
(21.4 

3 
(21.4 

2 
(14.3^ 

0 
(0.00, 

1 
(7.10] 

1 
(7.10] 

3 
(21.5) 

8 
(57.2) 

6 
(42.9) 

1 
(7.10) 

8 
(57.2) 

5 
(35.7) 

5 
(35.7) 

frequency response 

7 
) (50.0) 

13 
) (92.9) 

0 
) (0.00) 

1 
) (7.10) 

4 
) (28.6) 

0 
) (0.00) 

0 
) (0.00) 

0 
) (0.00) 

1 
(7.10) 

6 
(42.9) 

0 
(0.00) 

0 
(0.00) 

2 
(14.3) 

1 
(7.10) 

4 
(28.6) 

4 
(28.6) 

0 
(0.00) 

1 
(7.10) 

6 
(42.9) 

5 
(35.7) 

î to eact 

5.43 

5.86 

2.43 

4.64 

5.00 

3.29 

2.79 

2.36 

2.93 

4.64 

2.43 

3.36 

4.21 

3.79 

5.07 

4.93 

2.43 

4.64 

5.21 

5.00 

1 quest 

0.64 

0.53 

1.50 

0.74 

0.78 

1.07 

1.19 

1.60 

1.73 

1.55 

1.02 

0.92 

0.89 

1.31 

0.82 

1.91 

1.09 

0.74 

0.80 

0.96 

ion. 



Questlon 

The computer is eff ective for teaching 

Preferto purchase education software 

Would enjoy writing Instr. software 

Commercial ed. software is adequate 

Computers are good Inst. deliv. med. 

I would use a prog. lang. for software 

Commercial ed. software inadequate 

Prefer to design softwr by trial & err. 

I would like to learn a prog. lang. 

Uncomfortable writing Inst. software 

Can use software effect. w/o docs. 

Traditlonal teachlng better than comp. 

If teaching, I would use comp. often 

Int.softwr. to help write instr. softwr. 

A template design guidebk. is useful 

Traditional teaching & comp. is best 

Comp. only good for drill & practice 

Integr. soft. is useful inst. design tool 

Comp. let me do things I could not do 

I learn more effectively when guided 

T A B L E 4 . 1 9 

POST-TEST - BEGINNER G R O U P #2 

Frequency of Response 
1 2 3 4 5 

91 

0 
(0.00) 

0 
(0.00) 

5 
(26.3) 

0 
(0.00) 

0 
(0.00) 

3 
(15.8) 

1 
(5.30) 

5 
(26.3) 

4 
(21.1) 

2 
(10.5) 

2 
(10.5) 

1 
(5.30) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

4 
(21.1) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
0.00 

0 
0.00 

2 
10.5 

0 
0.00 

0 
0.00 

3 
15.8 

9 
47.3 

7 
36.8 

2 
10.5 

3 
15.8 
7 

36.8 

3 
15.8 

0 
0.00 

2 
10.5 

0 
0.00 

0 
0.00 

5 
26.3 

1 
5.30 

0 
0.00 

1 
5.30 

0 
0.00 

2 
10.5 

6 
31.6 

1 
5.30 

0 
0.00 

3 
15.8 

3 
15.8 
4 

21.1 

4 
21.1 

2 
10.5 

4 
21.1 

11 
57.8 

5 
26.3 

2 
10.5 

1 
5.30 

2 
10.5 

7 
36.8 

1 
5.30 

0 
0.00 

2 
10.5 

1 
5.30 

4 
21.1 

4 
21.1 

10 
52.6 

4 
21.1 

5 
26.3 

4 
21.1 

2 
10.5 

6 
31.5 

8 
42.1 

5 
26.3 

3 
15.8 

5 
26.3 

7 
36.9 

8 
42.1 
11 
57.9 

3 
15.8 
7 

36.8 

6 
31.6 

6 
31.6 

7 
36.8 

6 
31.6 

2 
10.5 

7 
36.8 

8 
42.1 

2 
10.5 
2 

10.5 

1 
5.30 

1 
5.30 

3 
15.8 

1 
5.30 

1 
5.30 

3 
15.8 

3 
15.8 
6 

31.5 

3 
15.8 
0 

0.00 

7 
36.8 

5 
26.3 

7 
36.8 

Mean Stnd 
6 Resp Dev 

11 
(57.9) 

7 
(36.8) 

0 
(0.00) 

1 
(5.30) 

7 
(36.8) 

3 
(15.8) 

0 
(0.00) 

0 
(0.00) 

2 
(10.5) 

1 
(5.30) 

0 
(0.00) 

0 
(0.00) 

6 
(31.6) 

5 
(26.3) 

4 
(21.1) 

3 
(15.8) 

0 
(0.00) 

3 
(15.8) 

8 
(42.1) 

3 

5.53 

4.95 

2.79 

4.42 

5.16 

3.47 

2.84 

2.32 

3.21 

3.53 

2.79 

3.00 

4.53 

4.37 

4.68 

4.37 

2.47 

4.53 

5.11 

4.47 

0.61 

1.03 

1.36 

0.69 

0.76 

1.68 

1.17 

1.16 

1.58 

1.39 

1.13 

0.88 

1.22 

1.30 

0.88 

0.89 

1.02 

1.02 

0.87 

1.07 

Numbers in parentheses represent the percentage frequency response to each question 



TABLE 4.20 

PRE-TEST AND POST-TEST MEANS, STANDARD 
DEVIATIONS,AND t TEST RESULTS FOR 

CONTROL AND ADVANCED GROUPS 
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CONTROL GROUP ADVANCED GROUP 

Q# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Pre-Test 
Mean 

5.08 

5.17 

2.92 

4.42 

4.25 

3.67 

3.00 

2.42 

3.67 

4.00 

3.00 

3.83 

3.50 

3.67 

4.50 

4.83 

2.67 

4.42 

5.25 

4.42 

SD 

0.79 

1.19 

0.99 

0.79 

0.62 

0.65 

1.04 

0.99 

1.44 

1.48 

0.95 

0.93 

1.00 

0.88 

0.79 

1.61 

0.88 

0.79 

0.86 

1.08 

Post-Test 
Mean 

4.83 

4.67 

2.67 

4.17 

4.00 

3.75 

2.92 

2.50 

3.17 

3.75 

2.92 

4.42 

3.50 

3.75 

4.58 

5.25 

2.83 

4.33 

5.00 

4.33 

SD 

0.71 

0.98 

1.23 

0.57 

0.42 

1.06 

0.66 

0.90 

1.34 

0.96 

0.66 

0.90 

0.79 

0.45 

0.66 

1.06 

0.71 

0.49 

0.73 

0.65 

î - Test 

0.1490 

0.2951 

0.2544 

0.1739 

0.1800 

-0.0629 

0.0792 

-0.0894 

0.4115 

0.1840 

0.0782 

-0.4019 

0.0000 

-0.0649 

-0.0535 

-0.2339 

-0.1716 

0.0563 

0.1437 

0.0556 

Pre-Test 
Mean 

5.50 

4.75 

3.33 

4.17 

4.25 

3.83 

3.00 

2.42 

4.00 

4.00 

2.58 

2.83 

4.17 

4.25 

5.08 

4.92 

1.58 

4.50 

5.67 

4.33 

SD 

0.67 

1.06 

1.15 

1.47 

1.06 

1.27 

0.85 

0.90 

1.71 

0.95 

1.51 

0.93 

1.11 

0.75 

0.90 

0.79 

0.79 

0.79 

0.49 

1.30 

Post-Test 
Mean 

5.75 

3.58 

3.58 

3.92 

5.08 

2.92 

3.17 

2.17 

2.83 

3.25 

2.67 

2.42 

4.92 

4.92 

4.75 

4.42 

1.58 

4.92 

5.33 

4.42 

SD 

0.45 

1.08 

1.31 

0.99 

0.79 

1.31 

0.71 

0.93 

1.70 

1.42 

1.50 

1.08 

0.90 

0.66 

0.75 

0.66 

0.66 

0.51 

0.77 

0.66 

1 - Test 

-0.3489 

1.5988 

-0.3844 

0.3450 

-1.2878 

1.2966 

-0.3402 

0.5221 

1.3704 

1.0750 

-0.1206 

0.7701 

-1.1383 

-1.1138 

0.4684 

0.7405 

0.0000 

-0.6741 

0.4465 

-0.1224 

N=24 dí=22 i2>.05 
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TABLE 4.21 

PRE-TEST AND POST-TEST MEANS, STANDARD 
DEVL\TIONS, AND t - TEST RESULTS FOR 
BEGINNER#1 AND BEGINNER#2 GROUPS 

BEGINNER #1 GROUP 

Q# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Pre-Test 
Mean SD 

5.36 

5.93 

1.93 

4.71 

4.64 

3.43 

2.93 

1.93 

2.43 

4.43 

2.14 

3.21 

4.29 

3.71 

4.71 

4.64 

2.29 

4.50 

5.07 

5.00 
N= 

0.74 

0.26 

0.91 

0.82 

0.74 

1.55 

0.73 

1.33 

1.79 

1.45 

1.03 

0.89 

0.72 

0.82 

0.91 

0.84 

0.82 

0.75 

0.82 

0.96 

Post-Test 
Mean SD 

5.43 

5.86 

2.43 

4.64 

5.00 

3.29 

2.79 

2.36 

2.93 

4.64 

2.43 

3.36 

4.21 

3.79 

5.07 

4.93 

2.43 

4.64 

5.21 

5.00 
=28 íií=26 c> 

0.64 

0.53 

1.50 

0.74 

0.78 

1.07 

1.19 

1.60 

1.73 

1.55 

1.02 

0.92 

0.89 

1.31 

0.82 

1.91 

1.09 

0.74 

0.80 

0.96 
05 

1 -Test 

-0.2710 

0.4472 

-1.0618 

0.2403 

-1.2352 

0.2832 

0.3832 

-0.7716 

-0.7524 

-0.3775 

-0.7398 

-0.4149 

0.2322 

-0.1724 

-1.0832 

-0.8588 

-0.3910 

-0.5024 

-0.4635 

0.0000 

Pre-Test 
Mean SD 

5.05 

5.00 

3.05 

3.84 

4.89 

3.79 

3.16 

2.21 

3.47 

4.05 

2.79 

3.32 

4.16 

3.74 

4.95 

4.89 

3.21 

4.26 

4.95 

4.84 
N= 

0.70 

0.88 

1.35 

1.01 

0.87 

1.51 

0.95 

0.97 

1.81 

1.58 

1.36 

0.94 

1.12 

1.33 

0.84 

0.93 

1.32 

0.93 

1.13 

1.01 

Post-Test 
Mean SD 

5.53 

4.95 

2.79 

4.42 

5.16 

3.47 

2.84 

2.32 

3.21 

3.53 

2.79 

3.00 

4.53 

4.37 

4.68 

4.37 

2.47 

4.53 

5.11 

4.47 
=38 dí=36 C> 

0.61 

1.03 

1.36 

0.69 

0.76 

1.68 

1.17 

1.16 

1.58 

1.39 

1.13 

0.88 

1.22 

1.30 

0.88 

0.89 

1.02 

1.02 

0.87 

1.07 
.05 

î - Test 

-2.2119 

0.1695 

0.5895 

-2.0545 

-0.9869 

0.6092 

0.9114 

-0.3030 

0.4774 

1.0904 

0.0000 

1.0644 

-0.9707 

-1.4821 

0.9356 

1.7708 

1.9291 

-0.8295 

-0.4817 

1.0873 



TABLE 4.22 

ONE-WAY ANALYSIS OF VARIANCE ON 
PRE-TEST GROUPED SUBSCORES 

FOR ALL GROUPS 
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Source 

Betwee 
Within 
Total 

QUESTION SUBGROUP #1 - CQMPUTERS IN TEACHING 
SS 

ri 20.25 
374.07 
394.32 

F-Ratio = 0.96 

íîf 

3 
53 
56 

Var. Est. 

6.75 
7.06 

Group 

Control 
Advanced 
Beginner 1 
Beginner 2 

N 

12 
12 
14 
19 

Mean 

28.92 
28.92 
29.50 
30.47 

SD 

1.68 
2.71 
2.74 
3.03 

Source 

Betweei 
Within 
Total 

QUESTIQN SUBGRQUP #2 • 
SS 

1 27.09 
316.38 
343.47 

F-Ratio = 1.51 

tíl 
3 

53 
56 

Var. Est. 

9.03 
5.97 

• BUYING INSTR. 
Group 

Control 
Advanced 
Beginner 1 
Beginner 2 

SQFTWARE 
N 

12 
12 
14 
19 

Mean 

16.58 
15.50 
17.21 
15.68 

SD 

2.15 
3.34 
2.01 
2.22 

Source 

Betweei 
Within 
Total 

QUESTIQN SUBGRQUP #3 • 
SS 

1 19.12 
142.46 
161.58 

F-Ratio = 2.37 

dí 
3 

53 
56 

Var. Est. 

6.37 
2.69 

• MAKING INSTR. 
Group 

Control 
Advanced 
Beginner 1 
Beginner 2 

SQFTWARE 
N 

12 
12 
14 
19 

Mean 

5.92 
6.33 
4.86 
6.21 

SD 

1.38 
1.35 
1.35 
1.90 

Source 

Between 
Within 
Total 

QUESTIQN SUBGRQUP #4 • 
SS 

29.11 
353.73 
382.84 

F-Ratio = 1.45 

dí 
3 

53 
56 

Var. Est. 

9.70 
6.67 

• LEARNING PRQGRAMMING 
Group 

Control 
Advanced 
Beginner 1 
Beginner 2 

N 

12 
12 
14 
19 

Mean 

7.33 
7.83 
5.86 
7.26 

SD 

1.72 
2.55 
2.93 
2.77 

Source 
QUESTIQN SUBGRQUP #5 - INTEGRATED SQFTWARE / GUIDEBQQK 

SS 

Between 8.38 
Within 429.55 
Total 437.93 

F-Ratio = 0.34 

íif 

3 
53 
56 

Var. Est. 

2.79 
8.10 

Group N Mean SD 

Control 
Advanced 
Beginner 1 
Beginner 2 

12 
12 
14 
19 

19.42 
20.58 
19.86 
20.00 

2.94 
2.19 
2.57 
3.30 
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TABLE 4.23 

PRE-TEST AND POST-TEST MEANS,STANDARD 
DEVIATIONS, AND t -TEST RESULTS FOR 
GROUPED QUESTIONS FOR ALL GROUPS 

ĈQNTROL GRQUP 

Subgroup Number 

1. Computers used in teaching 
2. Buying commercial instructional software. 
3. Making your own instructional software 
4. Leaming a programming language 
5. Using integrated software and a guidebook 

to produce instructional software. 

Pre-Test 
Mean SD 

29.42 
16.58 
5.92 
7.42 

19.42 

1.68 
2.15 
1.38 
1.73 
2.94 

Post-Test 
Mean SD 

29.83 
15.50 
5.58 
6.83 

19.50 

2.44 
1.78 
1.38 
1.53 
1.57 

1 -Test 

0.73 
-2.05 
-0.57 
1.10 
0.11 

N=24 £JÍ=23 C>.05 
ADVANCED GRQUP 

Subgroup Number 

1. Computers used in teaching 
2. Buying commercial instructional software. 
3. Making your own instructional software 
4. Leaming a programming language 
5. Using integrated software and a guidebook 

to produce instructional software. 

Pre-Test 
Mean 

28.92 
15.50 

6.33 
7.83 

20.58 

SD 

2.71 
3.34 
1.72 
2.55 
2.19 

Post-Test 
Mean 

29.50 
13.42 

6.75 
5.75 

21.17 

SD 

2.11 
2.19 
1.71 
2.73 
1.70 

î -Test 

0.61 
-3.65 
0.96 

-1.96 
0.80 

N=24 £!í=23 E>.05 
BEGINNERGR0UP#1 

Subgroup Number 
Pre-Test 

Mean SD 
Post-Test 

Mean SD 

1. Computers used in teaching 
2. Buying commercial instructional software. 
3. Making your own instructional software 
4. Learning a programming language 
5. Using integrated software and a guidebook 

to produce instructional software. 
N=28 £31=27 c>.05 

BEGINNERGRQUP#2 

Subgroup Number 
Pre-Test 

Mean SD 
Post-Test 

Mean SD 

1. Computers used in teaching 
2. Buying commercial instructional software. 
3. Making your own instructional software 
4. Learning a programming language 
5. Using integrated software and a guidebook 

to produce instructional software. 
N=38 dí=37 c>^05 

1 -Test 

1 -Test 

30.47 
15.53 

6.21 
7.26 

20.00 

3.03 
2.25 
1.90 
2.77 
3.30 

30.16 
15.68 

5.63 
6.68 

20.37 

2.79 
2.40 
1.83 
2.79 
3.95 

-0.36 
0.21 

-1.00 
-0.74 
0.33 



TABLE 4.24 

ANALYSIS OF COVARIANCE ON POST-TEST 
GROUPED SUBSCORES FOR ALL GROUPS 

QUESTIQN SUBGRQUP#1 - CQMPUTERS IN TEACHING 

Source Adj. SS df Var. Est. 

Between 6.44 3 

Within 291.94 52 

Total 298.33 55 

F-Ratio = 0.38 

2.15 

5.61 

Group N 
Covar 
Mean 

Dep 
Mean 

Adj 
Mean 

Covar 
SD 

96 

Dep 
SD 

Control 12 

Advanced 12 
Beginner 1 14 

29.42 29.83 
28.92 29.50 
29.50 30.57 

29.90 1.68 2.44 
29.71 2.71 2.11 
30.62 2.74 2.21 

Beginner2 19 30.47 30.16 29.95 3.03 2.79 

Source Adj. SS 

Between 83.70 

Within 238.11 

Total 321.81 
F-Ratio = 

QUESTIQN SUB 

dí 
3 

52 

55 
6.09 

Var. Est. 

27.90 

4.58 

GRQUP#2-

Group 

Control 

Advanced 
Beginner 1 
Beginner 2 

BUYING INSTR 

N 

12 

12 
14 
19 

Covar 
Mean 

16.58 

15.50 
17.21 
15.53 

. SQFTWARE 
Dep 

Mean 

15.50 

13.42 
17.57 
15.68 

Adj 
Mean 

15.37 

13.62 

17.25 
15.88 

Covar 
SD 

2.15 
3.34 

2.01 
2.25 

Dep 
SD 

1.78 

2.19 
2.41 
2.40 

QUESTIQN SUBGRQUP #3 -

Source Adj. SS dí 

Between 11.81 3 

Within 139.42 52 

Total 151.23 55 
F-Ratto = 1.47 

Var. Est. 

3.94 

2.68 

Group 

Control 

Advanced 

Beglnner 1 
Beginner 2 

MAKING INSTR 

N 

12 

12 

14 
19 

Covar 
Mean 

5.92 

6.33 

4.86 
6.21 

. SQFTWARE 
Dep 

Mean 

5.58 

6.75 

5.21 
5.63 

Adj 
Mean 

5.57 

6.64 

5.43 
5.55 

Covar 
SD 

1.38 
1.72 

1.35 
1.90 

Dep 
SD 

1.38 
1.71 

1.58 
1.83 

Source Adj. SS 

Between 11.20 

Within 311.74 

Total 322.95 
F-Ratio = 

QUESTION SUBGROUP #4 -

5ÍÍ 

3 

52 

55 
0.62 

Var. Est. 

3.73 

6.00 

Group 

Control 

Advanced 

Beginner 1 
Beginner 2 

LEARNING PRQGRAMMING 

N 

12 

12 

14 
19 

Covar 
Mean 

7.33 

7.83 

5.86 
7.26 

Dep 
Mean 

6.92 

5.75 

6.21 
6.68 

Adj 
Mean 

6.87 

5.61 

6.43 
6.65 

Covar 
SD 

1.72 

2.55 

2.93 
2.77 

Dep 
SD 

1.56 

2.73 

2.39 
2.79 

QUESTION SUBGRQU 

Source Adj. SS dí 

Between 15.06 3 

Within 466.34 52 

Total 481.40 55 
F-Ratio = 0.56 

Var. Est. 

5.02 

8.97 

P #5 - INTEGRATED SOFTWARE / GUIDEBQQK 

Group 

Control 

Advanced 

Beginner 1 
Beginner 2 

N 

12 

12 

14 
19 

Covar 
Mean 

19.42 

20.58 

19.86 
20.00 

Dep 
Mean 

19.50 

21.17 

20.86 
20.37 

Adj Covar 
Mean SD 

19.61 2.94 

21.04 2.19 

20.88 2.57 
20.36 3.30 

Dep 
SD 

1.57 

1.70 

3.35 
3.95 
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TABLE 4.25 

FACTOR ANALYSIS - ALLIMPLEMENTATION GROUPS 

PRINCIPLE CQMPQNENTS 
LABEL FACTQR 1 FACTQR 2 
Comp. 
Teaching 

Buy 
Software 

Make 
Software 

Programming 

Integrated 
Software / 
Guidebook 

Eigen Value 

0.28 

-0.52 

0.72 

0.79 

0.73 

2.03 

0.83 

0.49 

-0.35 

-0.08 

0.47 

1.28 

CQMM. 

0.77 

0.51 

0.64 

0.63 

0.75 

3.31 

VARIMAX RQTATIQN 
LABEL FACTQR 1 FACTQR 2 
Comp. 
Teaching 

Buy 
Software 

Make 
Software 

Programming 

Integrated 
Software / 
Guidebook 

Eigen Value 

-0.19 

-0.70 

0.80 

0.72 

0.38 

1.83 

0.86 

0.15 

0.07 

0.34 

0.78 

1.48 

CQMM. 

0.77 

0.51 

0.64 

0.63 

0.75 

3.31 

TABLE 4.26 

FACTOR ANALYSIS - TREATMENT GROUPS 

PRINCIPLE CQMPQNENTS 
LABEL FACTQR 1 FACTQR 2 
Comp. 
Teaching 

Buy 
Software 

Make 
Software 

Programming 

Integrated 
Software / 
Guidebook 

Eigen Value 

0.35 

-0.51 

0.70 

0.80 

0.77 

2.10 

0.81 

0.43 

-0.43 

-0.11 

0.40 

1.22 

CQMM. 

0.79 

0.45 

0.67 

0.65 

0.77 

3.32 

VARIMAX RQTATIQN 
LABEL FACTQR 1 FACTQR 2 
Comp. 
Teaching 

Buy 
Software 

Make 
Software 

Programming 

Integrated 
Software / 
Guidebook 

Eigen Value 

-0.17 

-0.66 

0.82 

0.72 

0.40 

1.82 

0.87 

0.07 

0.04 

0.36 

0.78 

1.50 

CQMM. 

0.79 

0.45 

0.67 

0.65 

0.77 

3.32 
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TABLE 4.27 

TWO-WAY ANOVA RESULTS TO DETERMINE 
EVALUATOR RELL\BILITY 

SCREEN DESIGN 

Rows 

Columns 

Interaction 

Residual 

Total 

df 

5 

4 

0 

20 

29 

Var. Est. 

0.12 

0.23 

0.00 

0.20 

0.19 

F-Ratio 

0.61 

1.12 

0.00 

Row# 

1 

2 

3 

4 

5 

6 

N 

5 

5 

5 

5 

5 

5 

Mean 

3.00 

2.60 

2.60 

2.64 

2.80 

2.80 

SD 

0.00 

0.55 

0.55 

0.50 

0.45 

0.45 

Col.# 

1 

2 

3 

4 

5 

N 

6 

6 

6 

6 

6 

Mean 

3.00 

2.67 

2.67 

2.87 

2.50 

SD 

0.00 

0.52 

0.52 

0.33 

0.55 

Rows 

Columns 

Interaction 

Residual 

Total 

df 

6 

4 

0 

24 

34 

Var. Est. 

0.12 

0.10 

0.00 

0.10 

0.10 

PRC 
F-Ratio 

1.24 

1.00 

0.00 

)GRAM OPERATION 
Row# N Mean SD 

1 

2 

3 

4 

5 

6 

7 

5 

5 

5 

5 

5 

5 

5 

2.80 

3.00 

3.00 

2.80 

3.00 

2.60 

3.00 

0.45 

0.00 

0.00 

0.45 

0.00 

0.55 

0.00 

Col.# 

1 

2 

3 

4 

5 

N 

7 

7 

7 

7 

7 

Mean 

3.00 

3.00 

2.86 

2.71 

2.86 

SD 

0.00 

0.00 

0.38 

0.49 

0.38 



TABLE 4.28 

EVALUATIONS OF TEMPLATE DESIGN PROJECTS 
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h'HUJbCT TITLE - STA 

Question Subcjroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Total Score / Rater 

TES AND P 

Rater 1 

100.00% 

95.24% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

99.46% 

QPULATIQh 

Rater 2 

88.89% 

100.00% 

83.33% 

100.00% 

86.67% 

96.30% 

66.67% 

100.00% 

95.83% 

100.00% 

83.33% 

93.33% 

Total Project Score - All Raters 90.65% 

JS-TF5318-002 

Rater 3 

88.89% 

90.48% 

100.00% 

91.67% 

93.33% 

92.59% 

75.00% 

91.67% 

87.50% 

91.67% 

83.33% 

89.47% 

Rater 4 

100.00% 

94.44% 

100.00% 

100.00% 

91.67% 

85.19% 

91.67% 

91.67% 

85.71% 

100.00% 

75.00% 

91.19% 

PRQJECT TITLE - CQMPUTER BQQK REPQRTS -J M 5318-002 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Total Score / Rater 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

95.83% 

100.00% 

100.00% 

99.43% 

Total Project Score - All Raters 91 . 

Rater 2 

100.00% 

100.00% 

100.00% 

100.00% 

93.33% 

92.59% 

66.67% 

100.00% 

100.00% 

100.00% 

75.00% 

94.97% 

95% 

Rater 3 

94.44% 

95.24% 

100.00% 

91.67% 

80.00% 

96.30% 

0.00% 

91.67% 

87.50% 

83.33% 

75.00% 

89.94% 

Rater 4 

94.44% 

90.48% 

100.00% 

91.67% 

93.33% 

81.48% 

75.00% 

100.00% 

87.50% 

91.67% 

75.00% 

88.30% 

Rater 5 

83.33% 

85.71% 

83.33% 

66.67% 

86.67% 

77.78% 

55.56% 

91.67% 

83.33% 

83.33% 

66.67% 

79.76% 

Rater 5 

100.00% 

95.24% 

100.00% 

91.67% 

73.33% 

88.89% 

83.33% 

91.67% 

87.50% 

66.67% 

75.00% 

87.13% 

Subscore 

92.22% 

93.17% 

93.33% 

91.67% 

91.67% 

90.37% 

77.78% 

95.00% 

90.48% 

95.00% 

81.67% 

Subscore 

97.78% 

96.19% 

100.00% 

95.00% 

88.00% 

91.85% 

65.00% 

96.67% 

91.67% 

88.33% 

80.00% 
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TABLE 4.28 

CONTINUED 

PRQJECT TITLE - STQKES LAW -

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

C-ML 5318-002 

Rater 2 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

92.59% 

83.33% 

100.00% 

95.83% 

100.00% 

91.67% 

Rater 3 

94.44% 

100.00% 

83.33% 

91.67% 

80.00% 

100.00% 

0.00% 

91.67% 

95.83% 

83.33% 

83.33% 

Rater 4 

90.48% 

95.24% 

100.00% 

91.67% 

93.33% 

92.59% 

66.67% 

100.00% 

95.83% 

100.00% 

83.33% 

Rater 5 

94.44% 

85.71% 

100.00% 

100.00% 

80.00% 

96.30% 

83.33% 

91.67% 

83.33% 

83.33% 

91.67% 

Subscore 

95.87% 

96.19% 

96.67% 

96.67% 

90.67% 

96.30% 

66.67% 

96.67% 

94.17% 

93.33% 

90.00% 

Total Scores / Rater 100.00% 

Total Project Score - All Raters 94. 

96.79% 

36% 

92.45% 92.86% 89.70% 

PRQJECT TITLE - UNIT 21 VQCABULARY - A V 5318-001 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Infomriation 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

00.00% 

Rater 2 

100.00% 

100.00% 

100.00% 

91.67% 

100.00% 

96.30% 

83.33% 

100.00% 

100.00% 

100.00% 

77.78% 

Rater 3 

94.44% 

85.71% 

100.00% 

100.00% 

93.33% 

96.30% 

0.00% 

91.67% 

95.83% 

100.00% 

91.67% 

Rater4 

94.44% 

90.48% 

100.00% 

83.33% 

100.00% 

81.48% 

75.00% 

100.00% 

91.67% 

100.00% 

66.67% 

Rater5 

90.48% 

90.48% 

100.00% 

91.67% 

86.67% 

92.59% 

75.00% 

83.33% 

87.50% 

83.33% 

83.33% 

Subscore 

95.87% 

93.33% 

100.00% 

93.33% 

96.00% 

93.33% 

66.67% 

95.00% 

95.00% 

96.67% 

83.89% 

Total Scores / Rater 100.00% 

Total Project Scores - All Raters 93 

96.91% 

45% 

94.34% 88.89% 87.10% 
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PRQJECT TITLE - A STUDY QF TEXAS - M A L 5318-001 

Question Subgroup Raterl Rater2 Rater3 Rater 4 Rater 5 Subscore 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Infonnation 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

91.67% 

100.00% 

92.59% 

83.33% 

100.00% 

100.00% 

100.00% 

83.33% 

100.00% 

90.48% 

100.00% 

100.00% 

93.33% 

92.59% 

75.00% 

83.33% 

91.67% 

100.00% 

83.33% 

88.89% 

80.95% 

100.00% 

91.67% 

80.00% 

85.19% 

75.00% 

100.00% 

87.50% 

91.67% 

58.33% 

94.44% 

80.95% 

100.00% 

83.33% 

86.67% 

100.00% 

93.33% 

75.00% 

87.50% 

83.33% 

91.67% 

96.67% 

90.48% 

100.00% 

93.33% 

92.00% 

94.07% 

85.33% 

91.67% 

93.33% 

95.00% 

83.33% 

Total Score / Rater 100.00% 95.91 % 

Total Project Scores - All Raters 92.32% 

91.81% 84.80% 89.08% 

PRQJECTTITLE - FIREARMS TRAINING - E H 5318-001 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

Rater 2 

85.71% 

100.00% 

100.00% 

91.67% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

91.67% 

Rater 3 

95.24% 

95.24% 

83.33% 

100.00% 

93.33% 

96.30% 

91.67% 

91.67% 

95.83% 

83.33% 

83.33% 

Rater4 

85.71% 

95.24% 

100.00% 

91.67% 

100.00% 

92.59% 

83.33% 

100.00% 

95.83% 

100.00% 

66.67% 

Rater 5 

85.71% 

76.19% 

83.33% 

100.00% 

93.33% 

96.30% 

85.71% 

75.00% 

87.50% 

83.33% 

58.33% 

Subscore 

90.48% 

93.33% 

93.33% 

96.67% 

97.33% 

97.04% 

92.14% 

93.33% 

95.83% 

93.33% 

80.00% 

Total Score / Rater 100.00% 

Total Project Score - All Raters 93 

97.18% 

58% 

93.10% 92.40% 85.25% 
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TABLE 4.28 

CONTINUED 

PRQJECT TITLE - SNAKE SENSE 

Question Subqroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

-GC5319-001 

Rater 2 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

Rater 3 

100.00% 

90.48% 

100.00% 

91.67% 

93.33% 

96.30% 

91.67% 

100.00% 

87.50% 

91.67% 

91.67% 

Rater 4 

94.44% 

80.95% 

100.00% 

91.67% 

93.33% 

88.89% 

75.00% 

91.67% 

83.33% 

100.00% 

83.33% 

Rater 5 

94.44% 

80.95% 

100.00% 

100.00% 

86.67% 

100.00% 

100.00% 

91.67% 

79.17% 

66.67% 

83.33% 

Subscore 

97.78% 

90.48% 

100.00% 

96.67% 

94.67% 

97.04% 

93.33% 

96.67% 

90.00% 

91.67% 

91.67% 

Total Score / Rater 100.00% 100.00% 

Total Project Score - All Raters 94.19% 

93.57% 88.30% 89.08% 

PRQJECT TITLE - BASEBALL MATH B N, M B, D A - 5319-001 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Rater 1 

100.00% 

90.48% 

83.33% 

100.00% 

100.00% 

85.19% 

33.33% 

100.00% 

100.00% 

100.00% 

91.67% 

Rater 2 

94.44% 

100.00% 

100.00% 

91.67% 

86.67% 

96.30% 

66.67% 

100.00% 

95.83% 

100.00% 

75.00% 

Rater 3 

85.71% 

90.48% 

100.00% 

100.00% 

86.67% 

88.89% 

0.00% 

83.33% 

91.67% 

83.33% 

91.67% 

Rater 4 

88.89% 

100.00% 

83.33% 

77.78% 

75.00% 

75.00% 

66.67% 

75.00% 

85.71% 

91.67% 

66.67% 

Rater 5 

100.00% 

80.95% 

83.33% 

91.67% 

80.00% 

70.37% 

66.67% 

100.00% 

100.00% 

75.00% 

75.00% 

Subscore 

93.81% 

92.38% 

90.00% 

92.22% 

85.67% 

83.15% 

46.67% 

91.67% 

94.64% 

90.00% 

80.00% 

Total Score / Rater 93.94% 

Total Project Score - All Raters 88. 

93.33% 

61% 

89.51% 82.35% 83.93% 
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TABLE 4.28 

CONTINUED 

PRQJECT TITLE - SCQUTING REPQRT (FQQTBALL) - SK 5319-001 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Total Score / Rater 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

Rater 2 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

Total Proiect Score - All Raters 96.03% 

Rater 3 

95.24% 

95.24% 

100.00% 

100.00% 

80.00% 

88.89% 

83.33% 

91.67% 

100.00% 

91.67% 

83.33% 

91.81% 

PRQJECT TITLE - PRQJECT ANALYSIS TEMPLATE - S S. 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Total Score / Rater 

Rater 1 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

. 85.19% 

75.00% 

100.00% 

100.00% 

91.67% 

100.00% 

95.40% 

Rater 2 

100.00% 

100.00% 

100.00% 

91.67% 

86.67% 

88.89% 

66.67% 

88.89% 

100.00% 

100.00% 

83.33% 

92.95% 

Total Proiect Score - All Raters 85.72% 

Rater 3 

100.00% 

90.48% 

100.00% 

100.00% 

93.33% 

85.19% 

66.67% 

83.33% 

91.67% 

100.00% 

91.67% 

91.98% 

Rater 4 

100.00% 

90.48% 

100.00% 

100.00% 

93.33% 

92.59% 

100.00% 

88.89% 

95.24% 

91.67% 

88.89% 

94.12% 

Rater 5 

100.00% 

90.48% 

66.67% 

100.00% 

80.00% 

100.00% 

100.00% 

88.89% 

100.00% 

88.89% 

100.00% 

94.23% 

RN 5319-001 

Rater 4 

88.89% 

95.24% 

66.67% 

91.67% 

100.00% 

70.83% 

66.67% 

66.67% 

66.67% 

83.33% 

66.67% 

78.67% 

Rater 5 

72.22% 

85.71% 

83.33% 

66.67% 

66.67% 

61.11% 

100.00% 

88.89% 

50.00% 

66.67% 

66.67% 

69.63% 

Subscore 

99.05% 

95.24% 

93.33% 

100.00% 

90.67% 

96.30% 

96.67% 

93.89% 

99.05% 

94.44% 

94.44% 

Subscore 

92.22% 

94.29% 

90.00% 

90.00% 

89.33% 

78.24% 

75.00% 

85.56% 

81.67% 

88.33% 

81.67% 
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PRQJECT TITLE - STQRY WRITER 

Question Subqroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Total Score / Rater 

Rater 1 

100.00% 

95.24% 

100.00% 

100.00% 

100.00% 

92.59% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

98.21% 

TABLE 4.28 

CONTINUED 

-TY5319-001 

Rater 2 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

91.67% 

100.00% 

99.38% 

Total Project Score - All Raters 89.48% 

Rater 3 

88.89% 

90.48% 

100.00% 

100.00% 

73.33% 

81.48% 

0.00% 

91.67% 

83.33% 

83.33% 

91.67% 

86.79% 

Rater 4 

94.44% 

85.71% 

100.00% 

91.67% 

88.89% 

81.48% 

100.00% 

88.89% 

83.33% 

75.00% 

83.33% 

86.67% 

Rater 5 

77.78% 

61.90% 

100.00% 

91.67% 

80.00% 

70.37% 

83.33% 

91.67% 

75.00% 

58.33% 

83.33% 

76.36% 

Subscore 

92.22% 

86.67% 

100.00% 

96.67% 

88.44% 

85.19% 

76.67% 

94.44% 

88.33% 

81.67% 

91.67% 

PRQJECT TITLE - CALIFQRNIA QR BUST (MATH) - C C 5319-001 

Question Subgroup 

Screen Design 

Program Qperation 

Qther Features 

Educational Content 

Qbjectives 

Applied Learning Strat. 

Questioning 

General Information 

Teacher Docs. 

Student Docs. 

Indicators of Excell. 

Rater 1 

100.00% 

83.33% 

100.00% 

100.00% 

100.00% 

100.00% 

83.33% 

100.00% 

91.67% 

83.33% 

100.00% 

Rater 2 

100.00% 

100.00% 

100.00% 

91.67% 

93.33% 

88.89% 

100.00% 

91.67% 

100.00% 

100.00% 

88.89% 

Rater 3 

88.89% 

80.95% 

83.33% 

83.33% 

86.67% 

77.78% 

0.00% 

75.00% 

79.17% 

91.67% 

75.00% 

Rater 4 

88.89% 

66.67% 

100.00% 

83.33% 

91.67% 

66.67% 

66.67% 

100.00% 

83.33% 

91.67% 

41.67% 

Rater 5 

100.00% 

61.90% 

66.67% 

83.33% 

58.33% 

62.96% 

33.33% 

66.67% 

62.50% 

83.33% 

33.33% 

Subscore 

95.56% 

78.57% 

90.00% 

88.33% 

86.00% 

79.26% 

56.67% 

86.67% 

83.33% 

90.00% 

67.78% 

Total Score / Rater 95.06% 

Total Project Score - All Raters 83 

95.51% 

,49% 

81.76% 78.47% 66.67% 



CHAPTER V 

CONCLUSIONS 

A Recapitulation of the Suidy 

The study occurred in three phases: a pilot study phase, an implementation study phase, 

and an evaluation phase. The results of the pilot study demonstrated that the participants felt 

there was significant utility in the concept of teacher-produced, template-based software. 

The participants in the design section of the pilot study all responded very positively to both 

the concept and the implementation of the concept. The two most often mentioned 

criticisms of the design process were that there was insufficient time allowed for the 

projects and that a better background in the iategrated software package (AppleWorks in 

this case) would have been very helpful. It was statistically demonstrated that both of these 

two pilot study groups were in general agreement, and statistically from the same 

population regarding their opinions of template-based software. The application stage of the 

pilot study demonstrated that while there was no overt statistical difference between the 

control group and the treatment group, the lesson implemented using template-based 

materials was at least as effective as the traditionally taught lesson when viewed from the 

criteria of student performance. 

The implementation phase of the study demonsuated that, with the help of a guidebook 

or template design manual, effective instructional software could be designed and deHvered 

using an integrated software package. The designs generated covered a wide range of 

topics ranging from principles of physics to dietetics. One of the ueatment groups, the 

advanced class, was encouraged to use macro-keys in their courseware designs. The use of 

these software tools made the designs of this group more similar to standard CAI materials 

in that the operation of the courseware was automated to some extent. The other treatment 

groups were relative neophytes to computer use and were given ihe practical application of 

105 



106 

designing a template-based lesson as an avenue to leaming the effective use of an integrated 

software program. 

A comparison of the reported previous experience for the groups shows that each of the 

-eaU ient groups and the conu-ol group evidenced the expected relative levels of experience 

commensurate with the respective classes being taken. The general profile of the groups 

was one of moderate computer experience, with most of that experience in the use of 

various application programs, most prominently, word processing software. While many 

of the respondents had some experience with programming languages, predominantiy 

BASIC, a large number claimed no previous programming experience. The greatest 

number of the respondents who had used a computer, did so either at school or at home 

and were familiar with only one computer system. For many of the respondents in the 

beginner treatment groups, this was their first exposure to computers in any setting. 

The pre-test surveys administered to all of the treatment groups and the control group, 

sampled initial participant attitude toward the use of computers as teaching tools, 

purchasing of commercially made instructional software, making your own instructional 

software, leaming programming, and the use of integrated software and a guidebook to 

produce and deliver lesson materials. The initial responses to the survey showed a 

relatively positive attitude toward the concept of template-based materials on the part of the 

members of the various groups, but also demonstrated a cenain reticence toward attempting 

to create these materials themselves. An analysis of these responses showed that, 

statistically, the members of the treatment groups and the control group were in agreement 

in this regard. 

The post-test survey showed an interesting change in attitude from the pre-test results. 

While many of the more negative responses had moved into the positive range, there was 

also a tendency for responses that had previously been very positive to be slightly less 

positive. One colleague, Dr. Barbara Hyink (1989), suggested a possible cause for this 
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observed outcome. Her conjecuire is that, at the outset of the project, student expectations 

were high but were accompanied by a certain amount of anxiety conceming their ability to 

perform successfuUy within the constraints of their assignments. After completing the 

projects, however, their performance anxieties were allayed to some extent, but their 

expectations had also been reduced to a more realistic level. This suggested rationale 

suppons the facts, since a comparison of the pre-test and post-test results showed no 

overall statistically relevant change in attitude even though frequency distributions of 

various responses tended to move in a positive direction from the pre-test to the post-tesL 

The preformance of a Factor analysis enabled the researcher to isolate the variance of 

the survey results in an auempt to simplify the data. This resulted in two discrete factors 

with an Eigen value of 1 or more. After some analysis regarding why these particular 

elements were grouped in the fashion that they were, the researcher determined that factor 1 

represents those participants in the study who approved of the use of computers in teaching 

and had high expectations regarding the availability of appropriate commercial materials. 

Factor 2 was interpreted as representing that group of the participants who also approved of 

the use of computers as a teaching tool but preferred to be more personally involved with 

the production of software materials. 

The evaluation phase of the study showed that, based on a standardized criteria, the 

product of the template design process does produce workable CAI materials. Weak points 

of the projects were considered to be primarily in the implementation of question modules. 

This may be because many of the projects were more tutorial than drill and practice, and as 

such were not intended to question the user extensively. In spite of this one perceived 

trouble area, generally the evaluated projects received high marks from the evaluators. 
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Conclusions from the Studv 

The purpose of this study was not to produce a large body of functional template-based 

courseware, but rather to describe a process by which such materials could be designed and 

to assess the effectiveness and appropriateness of these materials as teaching support 

software. The results of the study show that, with cenain reservations, even relatively 

inexperienced computer users can use the design methodology described in the guidebook 

to produce viable teaching materials in a relatively short time. The advantages of this design 

process are that the design depends primarily on the content knowledge of the designer and 

not specifically on the designer's background in programming. 

Interviews with members of one of the treatment groups corroborated the utility of 

template-based courseware. As a part of their assignment these students either implemented 

their designs in a real classroom or had the materials reviewed by other professionals in 

their area of application. The overwhelming concensus was that the materials were very 

effective as a teaching tool and promoted a significant student involvement in the template-

base lesson. One designer presented her lesson to a class of third graders. According to the 

designer, the students became so involved with the presented materials that they voluntarily 

skipped a planned break in the class to have a few more minutes with the lesson. Other 

designers reported considerable interest in their design projects by others in their field. The 

reported comments were that the materials would serve a number of purposes both as 

adjunct class materials or as stand-alone tools to be used separately from a class. Each of 

the interviewees stated that, as they proceeded with their projects, new ideas began to form. 

AIl of the interview respondents stated that they would be very interested in doing such a 

project again and that they felt that once the template-design concepts were understood, the 

time required to produce a completed lesson would diminish substantially. 

The techniques developed in this study are based on accepted principles of instructional 

design. The focus of the study was to implement these principles in such a way that it 
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would be possible for anyone with the requisite knowledge to produce CAI materials that 

would be flexible, workable, and address the specific topics required by that person in a 

reasonable time frame. The study shows that these goals were met and that the general 

methodology described in the template designers guidebook is applicable, with appropriate 

modifications, to any integrated software item. 

Software and Hardware Considerations 

The use of integrated software for the creation and delivery of instructional materials is 

heavily dependent on the featiu"es and functions inherent in the software packages being 

used. This is one of the most positive aspects of using this design process. Since the 

various integrated software packages are enjoying considerable popularity, the 

manufacturers are continually updating and refining their products to maintain a competitive 

advantage. This is evidenced by the release of AppleWorks GS for the Apple IIGS and by 

the recent announcement of AppleWorks 3.0 for the Apple Ile, Apple IIc, and compatibles. 

Both of these products add significant power to the already impressive array of tools 

available to the template designer in earlier versions of this integrated software package. 

Microsoft has also continued to upgrade their integrated tool package Microsoft Works. 

The version of this product for the Macintosh has recently gone from revision 1.1 to 

revision 2.0. The newer version of the product has added a built-in macro-key capability 

and a powerful graphics program to the already extensive features of the package. 

The MS-DOS version of Microsoft Works has undergone a minor upgrade to revision 

1.05. Microsoft is taking a very aggressive pricing stance to maintain market share for this 

product. For potential template designers this is good news, since it means that it wiU be 

relatively inexpensive to implement template-based materials in classroom settings. 

The availability of inexpensive software enhancement products, such as the Timeout 

series from Beagle Brothers Software, offers considerable opportunity for the development 
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of sophisticated template-based lessons. These products, designed to work with 

AppleWorks, allow the user to add charting and graphing capability, and graphics, among 

other features to the basic AppleWorks program. In addition, it is possible to temporarily 

interrupt AppleWorks. run a small BASIC program as a demonstration of some idea, and 

retum to AppleWorks at the point from which you left. Other enhancement products are 

available for the other Works packages that enable similar capabilities. 

In line with software improvements, hardware improvements are also affecting the 

increasing ease of use of template-based instructional materials. The increasing prevalence 

of higher density magnetic media and faster performance by the computers themselves 

means that the process of design and the delivery of the product to the student will be made 

simpler and easier. A recent product from Optical Technology Corporation allows the 

access of videodisc materials directly from the AppleWorks database. The possibilities 

inherent in using these features for lesson development, design, and delivery are very 

exciting and would be of great utility to the template designer. 

Recommendations 

The results of the study show that the concept of template-based design is wonhwhile 

and worth further study. From the comments made by the participants certain suggested 

modifications to the design environment might be made for additional studies of the the 

process of template design. One such modification would be to ensure an adequate 

knowledge of the selected integrated software platform before any design work was begun. 

This might be accomplished by locating and using tutorials and printed materials designed 

to teach the use of that integrated software package. A second modification might be to 

present successful template designed materials to illustrate the concepts involved. A third 

modification for future testing of the concept might be to encourage teacher-designers to 

work in groups rather than singly since design time can be a major constraint on an 
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otherwise successful design idea. A fourth possible modification to fumre studies might be 

to encourage designers to more fully utilize existing materials, such as commercially 

produced database or spreadsheet templates, as a part of their designs. 

Conclusion 

The conclusions to be drawn from this study present a broad range of possibilities for 

future instructional software development. The ready availability of integrated software 

packages and support materials both in the form of software enhancements to the products 

and printed materials supporting the packages present a major opportunity to teachers for 

direct involvement in designing courseware. Many of the software manufacturers produce 

student versions of their product or offer educational discounts for bulk purchases. 

Microsoft offers its WorksBox educational support materials and publishes The Works 

Education Newsletter as materials attendant to the educational use of their product, 

Microsoft Works. Similar materials are available from other sources for AppleWorks. 

Using template materials for instructional purposes is a new use for integrated software, 

which has previously been thought of only as "personal productivity" software. This new 

use shows great promise as a means by which teachers can become more personally 

involved in the application of computers in the classroom. 
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INTRODIJCTION 

Since theh- introduction in the mid-1970s, personal computers have become a common 

fixture in environments ranging from the home to the playing field and from the workplace 

to the classroom. There have been many types of software implemented on tíiese machines 

ranging from games to programming languages to applications software. Games use tíie 

computer to entenain, while programming languages let the user deal directíy with the 

computer itself Applications packages, however, can cover a broad range of topics but 

might generally be thought of as tool programs that let the user perform certain specific 

activities. Word processing, database, and spreadsheet software items are among the most 

popular and useful of the current applications packages and are sometimes referred to as the 

"big three" of computer software. A brief discussion of each of these general types of 

applications might be in order at this point. 

Word Processing 

The first of the "big three" of applicanons software is word processing. Generally 

speaking word processing software gives the user the ability to generate, manipulate, store, 

recall, modify and print textual information. There will often be additional features in a 

word processing package including the ability to copy and move blocks of text from a 

larger segment of a document or add underlining and boldface to selected text. What fea-

tures each word processor has depends on how the software is written and on what system 

it is implemented. The major advantages that word processors have over traditional 

methods of text generatíon is one of correctability, repeatability, and speed. Documents can 

be produced completely inside the computer and easily corrected or changed. Multiple 

copies of documents can be stored on disk for later retrieval or printed immediately in the 

fomi of mail merge "form letters." 

Word processing software (and hardware) originally became popular in the business 

and professional environments of the early 1970s. At this time computer systems such as 

those from CADO, CPT and Lanier became common in many business and administrative 

situations. These machines performed one function - facilitating the production of text. 

Dedicated systems such as these were a substantial improvement over the traditional 

method of creating documents, the typewriter. The glowing text on the screens of these 

marvelous devices meant that a letter could be written, corrected, and changed without ever 

using a piece of paper and without re-typing the entire piece. It became very easy to 

produce nearly perfect documents every time. Unfortunately, these machines could be used 
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for nothing but word processing. Because of their specialized nature and high price, dedi-
cated word processors tended to remain in the business environment. 

Not long after these dedicated systems became relatively common, personal computers 

arrived in the market place. While not particulariy powerful in comparison to tíieir 

expensive cousins, these small machines inspired a growing number of amateur computer 

programmers to write software. Of course, word processing programs were among the 

first products generated by these hobbyists. Word processing was no longer relegated 

specifically to the domain of business. Programs such as Tl-Writer. AppleWríter. and 

Electríc Pencil became best sellers for use on Texas Instmments, Apple, and Radio Shack 

computers, as well as a host of other products for other systems. These tape and disk-

based programs gave the home user many of the sophisticated text handling features 

available in the more expensive systems plus the advantage of using other types of software 

as well. As personal computers (pc's) advanced in power and flexibility, word processing 

software followed suit. Today, some pc-based word processors have more features and 

are, in some respects, more powerful than their dedicated counterparts. 

Word processing software for microcomputers tends to come in two varieties, typified 

by the differences between the way text appears on the screen and how the printed 

document looks. The first, and probably most common is the "LOWIPI" (low-whip-ee) 

type. "LOWIPI" is an acronym for "Looks O.k. When I Print It". This means that the way 

text appears on the screen is not exactíy the way it wiU look when printed. Second is the 

"WYSIWYG" (whis-ee-wig) style. This is an acronym for "What You ^ee Is What You 

Get". This type of text display shows the user exactly what the document will look like on 

the screen. Generally speaking, most pc-based word processing programs are somewhere 

in between these two types, that is, where some text features (such as double line spacing 

and centering) are displayed on the screen as printed and others (such as italics or super-

and subscripts) are not. 

Databases 

The second of the "big three" applications types is the database. Computerized database 

activities also have their beginning in the business world. The lowly filing cabinet is, to 

some extent, the precursor of the sophisticated database management systems of today. The 

filing cabinet provides an easily accessible storage area where information of all sorts can 

be filed, organized, reorganized, and cross-referenced. In a paper-based data store such as 

a filing cabinet, information can be of two different types - alphabetic or numeric 

characters. These alpha-numeric characters can represent all kinds of qualitative data about 
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something or someone, usually of the type that would be kept in lists or forms. For 

example, a blank form requesting someone's name. age, date of binh. address, and 

telephone number is calling for qualitative information. If John Doe fills in this form he 

might provide the following information about himself: John Doe, 35, January 1 1954, 

1212-12th Street, Anytown, 123-4567. This information describes the qualities of name, 

age and so on, that are unique to John Doe, making him different from Jane Doe or Fred 

Derf. 

Computer database programs perform all of the same functions as their paper 

counterparts using the same alpha-numeric characters, but add quite a few new capabilities. 

Using a paper-based information system, once information is entered in some panicular 

format it cannot be changed without filling out a new form or going through a massive 

refiling process. With a computer database, information can be easily and selectively 

searched and sorted using either alphaberic or numeric values as key items. Information can 

also be changed, added to, and removed, as well as printed out in various ways. Copies of 

a large number of records can be made quickly and easily since the storage of the com-

puterized database infomiation is usually on some type of magnetic media. 

One of the first microcomputer database programs was PFS:FiIe. a fairly 

straightforward program using a "recipe card" type of format for storing information. Many 

other programs have foUowed that have increased data-basing capabilities on pc's to an 

amazing degree, giving the microcomputer user access to more information at his or her 

desk than could have bcen contained in a roomful of filing cabinets only a few years ago. 

Spreadsheets 

The third of the "big three" computer software items is the spreadsheet. Computerized 

spreadsheets are a direct outgrowth of general ledger books used in business. The 

advantage that the computer pre.sents over paper and pencil methods of financial calculation 

is that the computer promotes data entry in a dynamic environment. For example, if a 

business keeps records of a panicular item selling for $2.00 each, it might have a line in a 

general ledger book that would show the item name, the per unit cost, the number of items 

sold during the last month, and the total profit on sales. Any calculations necessary would 

have to be performed by hand or using a calculator. If many such calculations were 

necessary, a lot of time would be spent ju.st keeping a simple set of books current. 

This type of quantitative information is ideal for number crunching devices like 

computers. The computer can be used as a recording and storage media for the numbers 

themselves and as a calculator to perform the necessary mathematics. It was, in fact, a 
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spreadsheet program called Visicalc that legitimized microcomputers in the eyes of many 

businessmen. The reason for this was that spreadsheet software allowed the user to not 

only maintain dynamic numerical records, but to play projective "what if' scenarios witíi 

tíiose numbers. The ability to project possible future outcomes from today's decisions 

made computers and spreadsheet software a natural team for both businesses and 

individuals. This acceptance by businesses and personal users provided the increased sales 

of computing devices which led to the popuku-ity that computers experience today. 

Integrated Software 

In the last few years, several pieces of software have been released from different 

companies that combine these three types of computer applicatíons, among others, into a 

single working environment. This kind of software environment is commonly called 

"integrated" since it allows tíie user to move relatively quickly from one type of appUcation 

to another. This process of integration can be accomplished in several ways. One method is 

to provide an environment in which several different software items can share information 

through a common format of information storage. The PFS: series (i.e., PFS: Write. PFS: 

Graph. PFS: Report. and PFS: File. etc.) is a good example of this type of software. Each 

of these packages is designed as a stand-alone application, but data can be shared between 

applications due to compatible data storage fomiats. The primary limitation of this method 

of software integration is that the user is restricted to those software items that are from a 

particular software family. Many times these products are somewhat uneven in their 

performance and are not necessarily smoothly integrated. 

A second method of integration is through the use of a "shell" program. This approach 

to integration allows the user to choose whatever programs are necessary for a range of 

activities - word processors, database programs, spreadsheet programs, telecommunication 

software and so on. The shell program acts as a software management tool, allowing 

information to be shared by these separate programs by way of a temporary storage area 

and some rudimentary data conversion. While this approach lets the user pick the software 

he wants to use, it can also severely limit how much and what type of data can be shared. 

In addition to these liabilities, shell programs such as Topview and Windows for MS-DOS 

machines, or Switcher for the Macintosh, are fairly memory hungry. For large capacity 

machines this may not be a serious disadvantage. However, for smaller machines or those 

that do not have a full memory complement, there might not be enough memory left to 

effectively mn the selected programs after the shell program is loaded. 
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A third method of integration is the "all in one" approach. This type of integration 

incorporates several types of applications within a single program. Which applications are 

included varies depending on the primary emphasis of the package, but will generally 

include at least one of the "big three" described earlier. For example, Lotus 1-2-3 supports 

a certain level of integration in that in addition to a powerful spreadsheet application, it also 

has some database and business graphics capability. However, most packages that are 

thought of as integrated will normally include all of the "big three" (word processing, 

database, and spreadsheet), and in many instances several other applications as well. In this 

category are software packages for most of the major computer types and operating 

systems including Svmphonv. /// E-Z Pieces. AppleWorks. and Microsoft Works for MS-

DOS machines and Macintosh. 

This last type of integrated software has some advantages over the first two types. 

Since several different applications are contained in one package, commands follow similar 

pattems in each different application within the package, often using the same keystrokes to 

perform similar activities such as copying data or finding information. 

The strength of these programs comes from several different capabilities, many of 

which are unique to an integrated software environment. 

First is the ability to easily produce, edit, and print information of different types, 

including text documents, qualitative data stored in a database document, or quantitative 

processes performed within a spreadsheet. Information stored in any of these forms can be 

easily recalled, added to, modified, or customized in whatever fashion necessary. In 

addition, multiple copies of a document can be stored (with different file names, of course), 

each copy reflecting some change in content or design. 

Second is ease of use. Since several different appHcations are combined within a single 

program and share a common set of commands, it is much easier to become proficient in 

using all of the various applications. An example of this from AppleWorks might be the 

Open Apple-C or copy command. In the word processor component of the program, single 

letters, words, phrases, paragraphs, or blocks of text can be copied to one or more places 

in a text document. In the database component of the program, the same command allows 

the user to replicate entire records wherever needed in a database file. The spreadsheet 

component of AppleWorks lets the user copy single cell entries to one or more cells in the 

spreadsheet, whether text, numbers or fomiulae, with the same command. Learning a 

single set of commands for several different applications acclimates the user to the program 
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functions much more quickly and promotes the use of each part of the program in concen 
with all other parts. 

Third is the capability to have several documents of each type (word processor, 

database, and spreadsheet) "on the desktop" or active at one time. This means that tíie user 

can refer to information in one or more database files, move quickly to a spreadsheet file to 

perform calculations, and then jump immediately to a word processing document to type a 

report or other document, all without accessing secondary storage devices such as disk 

drives. The advantage presented by this capability is that the user can design a more per-

sonalized, comfortable, and productíve work environment within the computer. 

Fourth is the ability to quickly and easily "cut and paste" information from one actíve 

application file to another. This means that a block of computations from the spreadsheet 

area can be moved or copied to another spreadsheet document or placed in a word pro-

cessing file. Similarly database informarion can be copied to another database fíle or a word 

processing document. Moving data from a word processing file to a database or 

spreadsheet file is also possible, as well as exchanging information between database and 

spreadsheet, although these activities may require slightly more trouble than a 

straightforward "cut and paste" activity. 

Fifth, and perhaps most important, is the ability to create, store, and reuse "template" 

documents. Webster's New World dictionary, in part, defines a template as "a pattern ... 

for forming an accurate copy of an object or shape." Within the computer work space this 

means that "pattem" documents can be created which allow the user to operate in a "fill in 

the blanks" type of environment of his/her own design. In effect what the user is doing is 

writing a computer program within the integrated program environment that is generic in 

nature and that can have specifíc information entered and modified at some later date. 

Generally, the "all in one" software is relatively easy to learn and use. This tends to be 

at the expense of power in any single application in the package. There will usually be a 

relatively even balance of features in each contained application putting the whole program 

at a medium use level. In other words, you might write some large papers using the word 

processor component of such software, for example, but you would probably not want to 

use it to write the great American novel. This moderate performance level is more than 

offset by the convenience of having several reasonably powerful programs right at your 

fíngenips. In addition, the ability to easily "cut and paste" infonnation from one apphcation 

to another in the integrated environment allows the user to produce comprehensive doc-

uments in a minimal amount of time. It is this convenience factor that has made this type of 



125 

software gain in popularity over tfie last few years. This popularity is such that tíie name 

"personal productivity software" has come to symbolize "all in one" integrated software as 

a category. Most of the software items have apparentíy borrowed from the restaurant 

phrase "... with the works", meaning with everything, to include in their product names, 

and so we have AppleWorks. Microsoft Works (Macintosh), and Microsoft Works (MS-
DOS). 

Teachers' Tool 

In educational settings, integrated software is often found as a tool for administrative 

uses. The ability to store student records, quickly calculate grades, and produce form letters 

is a valuable administrative asset and a convenient management tool for teachers . As 

computers continue to move into the classroom, integrated packages are also found as 

suppon software for teaching keyboarding, word processing, consumer math, and com-

puter applications in business. 

The question arises, can this type of software be used as a teaching tool and 

instmctional medium as well as an administrative and classroom management aid? Many 

teachers have used various programming and authoring languages to write instmctional 

software when commercial materials are either inadequate or unavailable. Is it possible to 

use integrated software packages as a type of instructional software authoring system "for 

the rest of us", as the saying goes? 

If materials could be designed in this environment that could be used as a platform for 

instmction, some significant advantages would be gained over either commercially 

produced materials or teacher produced software using common authoring systems or 

programming languages. Among these advantages would be: 

Screen formatring for text presentation would be considerably simplified since 

many text layout and fonnatting commands are available from within an 

integrated software program. Information can be displayed in several different 

ways depending on the application being used and what type of display is 

required. 

• Any courseware designed in this environment would be self-documenting since 

word processor, database, and spreadsheet files can be printed at will by the 

user. 

• The easy admixture of word processor screens (to present instmctions and 

information), database files (for an information resource), and spreadsheet data 

(for calculations or "what if' projections) would give both the user and the de-
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signer a great amount of control over the progress and direction of a template-
based lesson. 

• Template-based materials generated using integrated software can be easily 
customized to match specific course content. 

• Template-based lesson materials using integrated software as the instmctional 

platform are in a sense "killing two birds with one stone." While students are 

learning content material conceming some particular subject, they are also be-

coming "computer literate" in the use of one of a group of relatively 

sophisticated application packages. 

• Integrated software packages are already well established in the educational 

environment and are already being used as support software for many types of 

instmction. 

With the tools available in the "all in one" type of package and with the use of some of 

the guidelines that will follow, it should be a relatively simple matter for any teacher who is 

familiar with one of these packages to produce custom designed, easily modifiable in-

stmctional delivery software in a very short time. 

For the purposes of this manual, discussion will be restricted to the "works" programs 

(i.e., AppIeWorks and Microsoft Works for both the Macintosh and MS-DOS machines) 

due to similarities in working environment and capabilities. All three share at least the three 

basic applications: word processing, database, and spreadsheet. However, techniques 

developed for these packages should be applicable to other integrated software items as 

well providing the same types of applications are supported. 

THE DESTGN ENVIRONMENT 

The first thing to be aware of when using integrated software is the inherent flexibility 

of the software as a design and development medium. Since this type of software is 

intended as a productivity tool, it provides quite a few "bells and whistles" for the user. In 

our case it will not require an in-depth knowledge of all of these capabilities to produce an 

effective lesson. However, it is perfectíy all right to use any features that seem appropriate 

to what you are trying to do. There are two important factors to remember for any 

development project. The first is that mistakes are easily corrected in this environment. The 

second is that it is more imponant to be knowledgeable about the subject matter you are 

trying to present than knowledgeable about the functioning of the software. If you need a 

little help in using the features of these programs, refer to Attachments #1, #2, or #3 for 

quick reference guides to commands specific to each of the programs menrioned above. 
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Getting Started 

Before you begin designing a lesson, spend some time thinking about what types of 

information you want to present. In a certain sense this could be thought of as the point 

where most of the effort occurs, since the kind of lesson you design will be defíned by 

what the lesson will cover. Also remember that no amount of work can improve on a poor 

idea. 

The kind of ideas you are looking for at this point are those that might be presented 

with a mix of lecture and demonstration. Not every type of lesson presentation will adapt 

well to the integrated software environment, so think the idea through carefully before you 

begin. Static, lecture-oriented lessons will not work as well in this environment as 

dynamic, activity-oriented lessons wherein the students are participants in the learning 

process and not merely the objects of the process. The opponunity available to the teacher 

using integrated software as the presentation medium, is being able to address higher order 

thinking skills in the students. In other words, plan the lesson to continually question and 

challenge the student. Require the student to draw conclusions and defend them, not just 

repeat what they have been told. Ask questions beginning with "How..." and "Why..." 

and "Tell me in your own words...", rather than "What...", "Where..." or "When..." 

questions. The down side to this kind of subjective questioning is that it does take more 

time to correct than objective questions, but positive results will far outweigh the effort 

spent to get them. 

Having stated in general terms how lesson design in this environment might be 

approached, let's go to a more systematic and structured format. One of the most common 

methods used to develop nearly any type of structured activity is the "top down" method. 

What this means is that the designer works from tíie general to the specifíc, bringing a tight 

focus to a single topic or narrow range of topics. For our purposes this might be thought 

of as a circular process of analyzing what needs to be done, doing it, and then assessing if 

we have succeeded. After assessment, any changes needed can be performed and the 

process begun again. This method allows the designer to constantíy improve on the product 

until it fits the defíned need as well as possible. The creation of template-based course ma-

terials would thus occur in tíiree relatively formalized stages: 

1. The pre-design phase. 

2. The design phase. 

3. The post-design phase. 
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The Pre-Desjgn Phase: 

The pre-design phase involves a number of steps before any actual computer work is 

begun. These first steps are primarily decisions that need to be made in advance of 

physically designing template-based materials and will act as guides to the entire design 

process. 

First it is necessary for the designer to perform a task analysis. This means tíiat the 

designer should make cenain basic decisions about the usefulness and practicality of the 

project. This will include: 

1. Determining the requirements of the material being taught. 

2. Identifying the needs of the students being taught. 

3. Assessing the practicality of using computers as the delivery system for the 

lesson. 

This is to ascertain if, in fact, the computer is the best media to deliver the lesson. As 

mentioned, not every type of instructional episode will work in the relatively free-form 

environment of an integrated software package. Judgements on the appropriateness of this 

kind of delivery system are, therefore, dependant on the designer's personal experience and 

situation, the requirements of the course being taught, and the material being covered. 

Next, assuming that template-based computer materials are appropriate, it is necessary 

to determine three different aspects of the design which includes the functional design, the 

physical design, and the logical design, as follows: 

1. The functíonal desi gn. 

This part of the pre-design process asks several questions. 

• What is the purpose of the lesson? 

• Is the lesson a primary source of instruction or does it supplement other 

sources? 

• Will the lesson introduce completely new material or will it build on 

existing information? 

• Are existing template materials available or will it be necessary to produce 

all new templates for the lesson? 

• What type of functional design format will present the material best: drill 

and practice, tutorial, game format, problem solving, simulation, or some 

combinatíon of these? 

A drill and practice design will usually involve a semi-random repetitive 

presentation of material which requires simple but precise responses on tiie part 

of the student. A common example of this kind of computer based insUuction is 
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the math drill and practice, where simple problems are presented and tíie 
accuracy of students' answers is checked. In some ways this design uses a 
"flashcard" technique. 

Tutorial designs will simulate the actions of a tutor and will work best witfi 

new, highly verbal material. An example of this type of program is the 

AppleWorks tutorial accompanying that program, as well as tutorials that come 

with the other Works software. This design lends itself to narrative description 

and interactive question and answer sessions. 

Game type designs will use the motivational effect of some type of 

immediate feedback (points, a score, etc.) to present information in an 

entertaining manner. Often materials using this format wiU be simulations of 

some real life situation, i.e. mnning a business or planning a trip. The material 

being presented often requires the interaction of students with each other as well 

as with the computer. 

Problem-solving designs present the student or groups of students working 

in teams with a problem to solve. This design would provide the student(s) with 

all of the resources needed to solve the problem, but not fix on any single solu-

tion as the "correct" one. With this design the student(s) should be able to 

defend their solution either verbally or in written form. 

Combination designs would use pieces of each of these different design 

styles to adapt to the requirements of different subject matter. Mastery lcaming 
follows a methodology that in many respects uses a combination of these de-

signs to ensure both factual learning and synthesis of the new information with 

existing knowledge. 

2. The phvsical design. 

This pan of the pre-design appraisal deals with the style of the design and asks 

the following questions: 

• How long will the lesson last: pan of a class period, an entire period, or 

several class periods? 

• How many students are in the class? 

• How many computers are available? 

• Is the lesson material best presented individually or in groups? 

• Do all of the student need to progress through the material at the same 

pace or can the activity be self-paced? 
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• WiU tíie material be presented linearly, circularly, or use branching? 

3. The logical design. 

This part of the pre-execurion design phase asks the foUowing questions: 

• Will the lesson be didactic and lecture oriented with follow-up question 

and answer episodes? 

• WiII the lesson be using the discovery learning method, where students 

repon their insights into the presented informarion? 

• Will the lesson be deductive or inductive? Deductive lessons move from 

the specific to the general while inductive lessons move from the general 

to the specific. 

• Is some combination of the above the best way to present the lesson? 

The last part of the pre-design phase involves the identifícation and location of pre-

existing template materials that would be useful and appropriate in the lesson design. 

Numerous publications dealing with the various brands of microcomputers have regular 

columns, frequent articles, and special issues dealing with the role and application of the 

microcomputer in education. Many of these articles have dealt with the use of integrated 

software items as both educational management aids and instmctional tools, often printing 

specific spreadsheet, database, and word processor documents as part of the articles. Often 

these articles wiU be specific to one software package. However, since there is a great deal 

of similarity between most of the integrated software packages, translating materials from 
one to another would require a minimum of effort. There are several books in print which 
are collections of templates designed to facilitate the use of various applications programs. 

Information from these books can also be transported from package to package for this 

same reason. Most of these print-based items are either intended as lesson materials or can 

be easily adapted to that purpose by the template designer. 

Similarly, numerous data disks containing various application templates are available 

from both commercial sources and computer clubs. One popular news magazine has 

compiled a subscription database disk called NEWSWORKS for the AppleWorks program 

that is designed to be used as course support material. Another software house has released 

four volumes of AppIeWorks database materials under the title FACTWORKS. These 

disks contain databases on diverse subjects that could easily form the basis of a template-

based lesson. Similar materials are available that support both the Macintosh and MS-DOS 

based Works programs. 
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The public domain aspect of template-based courseware development has not been 

missed. One teacher in Nebraska has started a mail-order source for educationally oriented 

AppleWorks templates called TI&IE (Teachers' Idea & Information Exchange). Materials 

from this source are disks packed with various data files and templates designed by 

teachers specifically for use in the AppleWorks environment and are available at a nominal 

cost. 

It is relatively easy for the experienced computer user to "port" data files from one 

operating system to another. This will give tiie template designer access to public domain 

database, word processor and spreadsheet documents that were originally designed for 

other systems. When these files are moved there will more than likely be a substantial 

amount of clean-up needed before they can be used, but the time spent doing this wiU 

probably be much less than typing that same data in from scratch. 

The design of courseware using integrated software as the instmction medium is well 

supported from many different sources. Even if not directly applicable to the design of a 

particular set of template-based course materials, these sources would at least provide some 

inspiration for the template designer. 

TheDesign Phase: 

The design phase of template-based materials is built on the decisions made in the pre-

design phase. By this time you should have a good idea of exactíy what you want to do. 

By implication, you should also have some idea of what types of files you wiU need to 

either produce or obtain to do it. From the decisions made in the pre-design phase you 

should make an outíine, sketch, or drawing that will formalize in a graphic fashion both 

what the specific parts of the lesson will be and in what ways the separate parts will be 

interrelated. A simple way to accomplish this is to draw boxes labeled with the name or 

type of module you will need for each lesson segment. Connect the boxes with arrows to 

show the flow and stmcture of the lesson. It is at this point that you will begin working at 

the computer. Take the outíine or sketch of the lesson you wish to implement and start 

work on the different modules of your lesson design. 

This phase of the lesson design should follow ihe same type of "top down" 

methodology that was used in the pre-design phase. In this case, however, what you will 

do is to look at the intrinsic structure of your lesson design as implied by the structure of 

your sketch or outline. A hierarchy or sequence of events should be evident in this 

stmcture. If you are starting from scratch on your project, the best place to begin is with the 
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most difficult module at tíie top level of the hierarchy. Which application this wiU use is 
dependent on the overall stmcture of your design. 

The Database 

Many lessons wiU use the database module as the central information resource for a 

lesson. Entering information into a database can be tedious. It is even more tedious if you 

discover that some key element or data item was accidentally left out. Spend some time de-

signing both the single record or form screen and the multiple record or list screen. The 

form screen wiU usually show all of the information about a single record. These screens 

can be designed such that information is displayed in any order and in any position on the 

screen that you wish. However, this does not mean that you should pack the screen 

completely fuU. Make sure that the information is readable, correctiy spelled, and that it 

makes sense in the context you are using it. A quick test of your form design is to enter a 

few records into the database and then ask someone who is not familiar with the 

information to find something in it. If that person has diffículty, then any students using the 

database as a part of a lesson will have difficulty too. 

In the process of constmcting a lesson, remember that database materials are a resource 

for recording and organizing information. Many types of lessons can be designed around 

this one application. Students can be given long term assignments to gather data on par-

ticular topics which will then be entered into a database. Since it is unlikely that any one 

student wiU be able to accumulate all of the information on a topic, the database can serve 

as a homogenizing element where all students can benefit from the efforts of each 

individual student. Entire class projects could be built around this concept. One such 

project might be assigning students to create historical time-Unes on some subject. Another 

might involve producing an infomiation resource the students could draw upon for follow-

up projects such as term papers or in-class reports. 

If you are using commercial or pre-prepared database materials, your task will be 

somewhat simplifíed. One of the advantages presented by using pre-prepared materials is 

that much of your work is already done. However, check these materials closely to be sure 

that the information contained in them meets the criteria for correct spelling, content 

accuracy and so on. If you feel that something has been left out, go ahead and add it to tíie 

existing information. Similariy, if there is more information than you need for your 

particular application, go ahead and remove it. This ability to customize materials for 

specific presentations is one of the major suengths of template-based instmction. The only 
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caution is to make the modifications (particulariy the deletion of data) to copies of tíie 
database file and not to the original. 

The Spreadsheet 

Spreadsheet templates can be used for many different lesson presentation purposes. If a 

calculator is needed for some lesson, a simple set of instructions can be written explaining 

to the students how to use the spreadsheet for this purpose. More complicated operations 

can be designed into the spreadsheet that will perform complex calculations automatically. 

For whatever purpose you use the spreadsheet, remember to check for calculation errors 

with sample data. It is very easy to have cumulative rounding error or incorrectiy designed 

formulas in a long series of calculations that will produce incorrect results. In addition to 

checking for calculation error, be sure that all spelling is correct, that readability levels are 

appropriate, and that the presentation screens are effective. Make certain that the purpose 

and use of the spreadsheet template is clear. If you are not comfortable with the appearance 

and function of this part of your lesson, the students using it won't be comfortable with it 

either. 

Often the design of a spreadsheet template can be a mind-stretching exercise. Just as 

often it can be a gmeling endurance test. A good approach to spreadsheet design for any 

purpose is the same one we used to guide the overall lesson design, that is, a sketch or 

outline. In this case, however, you need to be very specific about each part of the 

spreadsheet. Make notes of formulas that will be used and be sure that the syntax and 
functions are correct for the program you are using. Label the areas of the spreadsheet as 

clearly as possible and avoid having discrete sections of the spreadsheet go beyond a single 

screen. The spreadsheet should have a certain internal modularity that will make it simple, 

easy and logical to move around in. Present information in the spreadsheet using a building 

block approach, i.e., where screen#l demonstrates idea#l, screen#2 demonstrates idea#2 

and screen#3 presents the results of combining idea#l and idea#2, and so forth. 

Spreadsheet design is, in some ways, very similar to computer programming. It 

requires a certain economy of concept that goes directly to the essentials of the task at hand. 

Try to make the spreadsheet do as much work as possible from a few seed values. This 

requires a certain familiarity with the built-in functions of the spreadsheet environment. For 

example, rather than add a range of cell values by typing AUBUCl+Dl-f-El-t-Fl, you 

would use the SUM function, as in =SUM(A1:F1). The use of these tools can save a 

considerable amount of time and effort, and will tend to reduce error caused by 

keyboarding mistakes. Fairiy sophisticated operations can be performed by combining 
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several functions and values together into a formula. A littíe trial and error (and a quick 
reference to Attachments #1, #2, or #3) will give you some idea how to accomplish these 
activities successfully. 

The spreadsheet also offers some interesting possibilities as a testing environment. 

Questions and answers can be written as text/Iabels in a multiple choice format. The smdent 

can be instmcted to move the cursor to some spot in the question block and type his or her 

answer. This response can be checked for accuracy and provide an immediate score by way 

of comparative formulas that are located somewhere else on the spreadsheet. After a little 

thought, other ideas for creative uses of the spreadsheet wiU occur to you. Try different 

things to see how well they wiU work for the lesson you are designing. 

The Word Processor 

The word processor is probably the most generally useful tool in the template 

designers' toolkit. With it you can write instructions, explanations, and present new 

material. The word processor can be thought of as the center of the lesson module. 

Information can be moved from the other parts of the integrated software into the word 

processor to give the student not only a written description of a spreadsheet or database 

form, but a sample of it as well. When producing word processor documents for 

explanation or description, try to write the text in "screensful." This will allow the student 

to use whatever page scrolling method your program supports (PGUP,PGDN or Open 

Apple UP Arrow, etc.) to display one screen of text at a time. If possible key words in the 
text should be highlighted or made boldface to enhance retention of the terms. 

Beyond these fairly obvious uses of the word processor, it can also serve as a testing 

area wherein students can provide short essay responses to questions. The answers can be 

stored on disk allowing the instructor easy access to all of the students' work in a readable 

and portable format. 

The same cautions regarding spelling, readability, and accuracy of content apply to 

word processing documents as well as to the other tools. There are a number of spelling 

checkers available for most word processors. The Works program for MS-DOS machines 

has a self-contained spelling checker. Assessing readability is somewhat more difficult 

since there are several different readability formulas that can be used. There are a few 

software items that perform these tests from samples of text. One such item, called Compu-

Read, is available in the Education Computer Center. If you wish to use this package or a 

spelling checker for AppleWorks or the Works program for the Macintosh, enquire in the 

Education Computer Center. 
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Putting It AII Together 

Now that you have all of the various parts of your template-based lesson assembled, it 

is time to link them into a coherent whole. You may find, depending on the particular 

modules you have used and tíie purpose of your lesson, that you have already done so. If 

not, all that remains is to produce documentatíon that will guide the student through the 

lesson in exactíy the way you wish it to be traversed. This might be tfiought of as the outer 

shell of the lesson that provides coherence to the insuoictional materials and cohesion to the 

lesson. 

The objectives for the lesson should be at the very beginning of the documentation and 

instructions for the lesson. The objectives should let the student know what is expected of 

him in the way of performance as well as by what criteria that performance will be judged. 

FoUowing the objectives, the documentatíon should tell the student what process to foUow 

to complete the lesson and how information resources, spreadsheet tools, or testing 

modules are to be used. One great advantage of using template based lesson materials is 

that this documentation can be generated in the word processor and read either directly from 

the screen, printed out, or both. When you are producing the documentation, go through 
the lesson yourself lo be certain that no steps have been missed. If necessary, refer back to 

your original sketch or outline of the lesson to be sure that all parts of the planned lesson 

are present and in their proper place. Remember, it is both the documentation and the 

lesson materials that make the lesson complete. 

The Post-Design phase: 

Validation of the materials produced completes the production cycle and would be 

delayed until the lesson is considered finished. Debugging (error trapping) will have been 

at work during the entire lesson development process, so at this stage, the lessons could be 

expected to be relatively error-free insofar as the mechanical aspects of the template 

materials are concemed. Controlled testing of the material following development would 

indicate any necessary changes in style, fomiat or content. Usability and effectiveness of 

the materials could be judged after implementation by test scores of students using 

template-based lessons. 

When weak areas in the design have been isolated, modifications can be easily and 

quickly made by the designer. This assessment process should continually improve and 

refine the lesson as well as give the designer an opportunity to add new modules to the 

overall lesson design. As tíie designer gains experience with template materials, the entire 

design process will become easier. In use, the lesson materials themselves might suggest 
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new ways in which the lesson could be used. Once many such lessons have been 
developed, the template designer will have a library of material to refer to, for quickly 
producing new lessons. 

A SHORT LESSON F.YAMPT P 

Lefs go through part of a sample lesson to demonstrate a few of tfie ideas presented. 

First, we have detemiined that we want to do a lesson on the space program and that it 

is practical to do so using template based instruction as the design and delivery medium. 

Next a search for materials is undertaken that uncovers a small but infonnative database 

containing many of the facts conceming the infomiation we want to present. We have 

decided that for tfiis lesson a mix of didactic and discovery learning pedagogical styles will 

best present the materials, that is, a mix of lecuire, reading, and guided independent suident 

enquiry. Students will work in small groups (2-3 students) in a cooperative learning 

situation. The lesson will be designed to last for two class periods and will be precursive to 

a small research paper on some aspect of the space program. 

The outiine for the lesson is as follows: 

1. Introduction 

A. Lesson title "The Manned Space Program" 

B. Objectives 

i. To name 

ii. To state 

iii. To tell 

C. Student instrucrions 

2. First text page: What led to the manned space program? 

A. The launch of Sputnik (USSR-1957) 

B. The launch of Score (USA-1958) 

C. The use of test animals 

3. The first manned launches 

A. Yuri Gagarin (USSR-1961) 

B. Allan Shepard (USA-1961) 

4 and so on. 

Having decided our format for instruction and gotten an idea for the stmcture of the 

lesson we begin to work at the computer and produce the following screens. Each block of 

text can be made to occupy the screen by itself or can be printed out as a single long 

document. 
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IHE Sr̂ ACÉ r^RûGfíAM 

Objectives: At the end of this lesson the student will be able to: 
1. Tell the date of the first manned spacecraft launch. 
2. State which country launched the first manned 
spacecraft. 
3. Name at least one early mission or spacecraft. 
4. Name at least one recent mission or spacecraft. 
5. Name at least one space mlssion invoiving citizens of 
two or more countries. 

INSTRUCTIONS: Read the following text and follow the instructions 
that are in all capital letters and on a separate line as in the following 
example. 

* * THIS TYPE OF TEXT WILL BE INSTRUCTIONS FOR THE 
LESSON 

FIGURE 1 - Screen 1 

The modern space program began in earnest with the launch of the 
unmanned orbital (circled the earth) spacecraft, Sputnikl from the 
Union of Soviet Socialist Republics (USSR) in the fall of 1957. The 
USA was also working on launching an unmanned spacecraft, but 
due to problems with spacecraft and rocket engine design, did not 
launch its first successful unmanned orbital craft, called Score, until 
the spring of 1958. The goal of these launches, and those that 
followed, was to place a manned space vehicle into low earth orbit 
and return the craft and pilot safely to earth. 

A long series of experimental launches began after these first flights. 
Initially, more unmanned launches were performed using larger and 
heavier payloads. After these proved successful, animals such as 
monkeys and dogs were put in orbit to determine the effects of 
spaceflight on living organisms. After several successful launches 
with animals, manned flights were readied. 

FIGURE 2 - screen 2: 
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The first manned orbital flight was accomplished by the USSR in 
1961. The pilot of this mission was a Soviet military officer named 
Yuri Gagarin. The USA soon followed with a sub-orbital (did not 
circle the earth) launch, piloted by Allan Shepard,Jr. These two flights 
signaled the beginning of what came to be called "The Space 
Race". Long term goals were established at this time that would 
eventually result in the advances in commercial and military space 
technology that are commonplace today. 

**ACTIVATE THE WINDOWS MENU AND SELECT THE DATABASE 
FILE "SPACE FLIGHTS". LOCATE THE TWO LAUNCHES 
MENTIONED ABOVE, NOTE THE NAME OF THE MISSIONS AND 
THE LAUNCH DATES. RETURN TO THE WINDOWS MENU AND 
RE-SELECT THIS WORD PROCESSOR FILE 

FIGURE 3 - screen 3: 

At this point the student will (hopefully) follow the instmctions which will place him in 

the database called "Space Flights". This resource will display information about many of 

the early space efforts on the part of the USA and the USSR. The smdent should be able to 
fmd the requested information and either remember it or write it down. The ability to 

quickly reenter the database if needed should reduce the possible anxiety caused by 

forgetting the requested infomiation and thus enhance retention. 
The portion of the database the student will see would look something like the 

following: 
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MISSION 
Vostok 1 
Mercury-Redstone 3 
Mercury-Redstone 4 
Vostok 2 
Mercury-Atlas 6 
Mercury-Atlas 7 
Vostok 3 
Vostok 4 
Mercury-Atlas 8 
Mercury-Atlas 9 
Vostok 5 
Vostok 6 
Voskhod 1 
Voskhod 2 
Gemini-Tltan 3 
Geminl-Titan 4 
Gemini-Titan 5 

LAUNCH DATE 
Mar12,1961 
Apr5, 1961 
Jun21, 1961 
Jul6, 1961 
Jan 20, 1962 
Apr 24, 1962 
J u M I . 1962 
Jul 12, 1962 
Sep 3, 1962 
Apr 15, 1963 
May 14,1963 
May 16,1963 
Sep 12. 1964 
Feb 18. 1965 
Feb 23, 1965 
May3. 1965 
Jul 21. 1965 

RETURN DATE 
Mar12,1961 
Apr5, 1961 
Jun 21, 1961 
Jul7, 1961 
Jan 20, 1962 
Apr 24. 1962 
Jul 15, 1962 
Jul 15. 1962 
Sep 3. 1962 
Apr 16. 1963 
May 19,1963 
May19,1963 
Sep12, 1964 
Feb 18, 1965 
Feb 23, 1965 
May7,1965 
Jul 29, 1965 

COUNTRY 
U.S.S.R. 
U.S. 
U.S. 
U.S.S.R. 
U.S. 
U.S. 
U.S.S.R. 
U.S.S.R. 
U.S. 
U.S. 
U.S.S.R. 
U.S.S.R. 
U.S.S.R. 
U.S.S.R. 
U.S. 
U.S. 
U.S. 

CREWI 
Yuri Gagarin 
Allan Shepard. 
Virgil Grissom 
Gherman Titov 
John Glenn 
M. Scott Carpent 
Andrian Nikolay 
Pavel Popovich 
Walter Schin-a 
L. Gordon Coop 
Valery Bykovsk 
Valentina V. Ter 
Vladimir Komar 
Pavel Belyayev, 
Virgil Grissom, 
Edward White. 
L. Gordon Coop 

FIGURE 4 - Screen 4 

From the information presented in the database the student could reasonably be 

expected to gather the requested information. When he returns to the central word 

processor fúe, further instmctions wiU be given that guide the students progress though the 

lesson. At the end of the lesson the assignment is given to write a report on the space 

program using not only the information found in the database, but data gathered through 

independent research by the student. 
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GUIDEBOOK ATTACHMENT #1 

REFERENCE SHEETS FOR APPLEWORKS 
FOR APPLEII SYSTEMS 



APPLEWORKS COMMANn.q 
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COMMAND A/ORD PROCESSOR 
Open Apple - A 
Open Apple - B 
Open Apple - C 
Open Apple - D 

Open Apple - E 

Open Apple - F 
Open Apple - G 

Open Apple - H 
Open Apple 

Open Apple - J 

copy text 
delete text or 
text formattinq 

edit - switch between 
overstrike/insert cursor 
find text.page.marker 

hardcopy of screen 

DATABASE 
arranqe/sort cateqories 

copy records 
delete records or 
report cateqory 

edit - switch between 
overstrike/insert cursor 

find records 
add / remove group 
totals in DB report 
hardcopy of screen 

insert record or 
deleted category 

justífy report category 

SPREADSHEET 
arrange/sort rows 
blank or clear cells 
copy cell entries 

delete columns or rows 

edit - swltch between 
overstrike/insert cursor 
find cell entries or text 

hardcopy of screen 
insert rows or 

columns 
jump to other window 

Open Apple - K calculate pages define calculated 
report category 

recalculate values 
(wlth manual recalc.) 

Open Apple - L change record layout change cell layout 
Open Apple - M move text move records move rows or columns 
Open Apple - N change name of 

current file 
change name of current 
file. category or report 

change name of 
current file 

Open Apple - O show print options show print options show print options 
Open Apple - P print text go to reporl menu 

or print report 
phnt worksheet 

Open Apple - Q quick show active files guick show active files guick show active files 
Open Apple - R find & replace text record selection mles 
Open Apple - S save current file to disk save cun-ent file to disk save current f ile to disk 
Open Apple - T set/clear tabs add/remove report 

category totals 
set/remove 

worksheet titles 
Open Apple - U edit cell contents 
Open Apple - V set standard values set standard values 
Open Apple - W create windows 
Open Apple - X 
Open Apple - Y cleartoendof line clearto endof entry clear to end of cell 
Open Apple - Z show/don't show 

formatting ínformation 
zoom in to single record 
or out to multiple record 

zoom in-show formula 
or out to show resutts 

Open Apple 1 move to start of file move to start of file move to start of f ile 
Open Apple-2..8 move through file 

proportionally 
move through file 

proportionally 
move through file 

proportionally 

Open Apple - 9 move to end of file move to end of file move to end of f ile 
Open Apple . 9 display help screen display help screen display help screen 

Open Apple -

Open Apple -

move cursor one 
word left 

change category 
column width (OA-L) 

scroll one screen 
to the left 

move cursor one 
word right 

change category 
column width (OA-L) 

scroll one screen 
to the right 

Open Apple - T move uponescreen move up one screen move up one screen 

Open Apple - i move down one screen move down one screen move down one screen 



CODE 
Cl 
Ll 

PL 
PW 
P1 
P2 

EK 
NP 
GB 
GE 
PE 
PH 
SK 

APPLEWORKS OUTPTIT OPT ONS rOPFN APPT F-O) 

DEFINE PRINTER CHACTERÍSTICS 
WHAT IT DOES 

sets number of characters per inch 
sets number of lines per inch 

sets length of paqe 
adjusts printinq to paper width 

print proportionally(tvpe 1 = 12 pitch) 
print proportionally (tvpe 2 = 10 pitch) 

SCREEN 
no 
no 
no 
no 
no 
no 

PRINTING CONTROLS 
type directly to printer from kevboard 

forces a new paqe (paqe break) 
begin unbroken block of text 
end unbroken block of text 

pause printer after printing each paqe 
stop printing at current cursor position 
skip a specified number of blank lines 

no 
no 
no 
no 
yes 
yes 
no 

PRINTER 
yes 
yes 
yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 
yes 
yes 
yes 

WP 
yes 
yes 
yes 
yes 
yes 
yes 

DB 
yes 
yes 
yes 
yes 
no 
no 

yes 
yes 
yes 
yes 
yes 
yes 
yes 

no 
no 
no 
no 
no 
no 
no 
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SS 
yes 
yes 
yes 
yes 
no 
no 

no 
no 
no 
no 
no 
no 
no 

MM 
MAILMERGE 

enter mail merge categories yes yes Iyes no no 

TEXT CONTROLS 
LM 
RM 
TM 
BM 
CN 
IN 
JU 
UJ 
SS 
DS 
TS 
HE 
FO 
PN 
PP 
BB 
BE 
+B 
+E 
-B 
-E 
UB 
UE 
SM 

set left margin 
set right margin 
set top margin 

set bottom margin 
center text between margins 

set indent for hanging indents 
align left & right edges of text 

allgn only left edge of text 
single space text 
double space text 
triple space text 
set page header 
set page footer 

set page number 
print page number 

begin boldface text (or use CTRL-B) 
end boldfaced text (or use CTRL-B) 

begin superscript text 
end superscripted text 
begin subscripted text 
end subscripted text 

begin underiined text (or use CTRL-L) 
end underiined text (or use CTRL -L) 
set a marker in the text (use w/ OA-F) 

yes 
yes 
no 
no 
yes 
yes 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
yes 

yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 

yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
no 

yes 
yes 
yes 
yes 
no 
no 
no 
no 
yes 
yes 
yes 
yes 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
no 
no 

yes 
yes 
yes 
yes 
no 
no 
no 
no 
yes 
yes 
yes 
yes 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
no 
no 
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SPREADSHFET FUNOTION.q 

SPREADSHEET TERMINOI Onv-
QSR' entry point for spreadsheet data.addressed by column (A.B...) and row (1,2...) 

coordinates such as A1(column A. row 1) or D12 (column D, row 12) 
yaJLifi - a single value that can be a number or an expression that evaluates to a number. 
range - a series of adjacent cells. such as rows (A9..A19) or columns (B12..H12) 
lisl - a list of single values or ranges separated by commas such as (B9.H19.A1 ..A13) 

MATHEMATIC FUNCTIONS: 
+ Plus (addition) 
- Minus (subtraction) 
* Times (multiplication) 
/ Divided by (division) 
'̂  Raised to the power of (exponentiation) 
(3)ABS(value) Absolute value of the argument in parenthesis 
(3)AVG(list) Arithmetic mean of the values in the list 
(5)INT(value) Integer portion of the argument in parenthesis 
(2)MAX(list) Largest value in the list 
(3)MIN(list) Smallest value in the list 
(3)SQRT(value) Sguare root of the argument in parenthesis 
@SUM(list) Sum of all of the values in the list 
@ROUND(val,decimal places) Rounded value used for calculations to n decimal places 

SEARCH & OTHER FUNCTIONS: 
(g)CHOOSE(value,list) Uses values as an index to list. value may be a cell address 
(3)COUNT(list) Retums number of non-blank entries in list 
(3)ERR0R Displays ERROR in cell 
(g)LOOKUP(value.range) Searches through range for largest entry less than or egual 

to value, value retumed is from adjacent range 
(3)NA Displays NA (for "not available") 

FINANCIAL FUNCTIONS: 
(§)NPV(rate,range) Calculates Net Present Value based on interest rate and a 

series (range) of even or uneven payments 

LOGICAL FUNCTIONS: 
@IF(condition,value1 ,value2) If condition is true. valuel is returned. Else. if logical value 

is false, value2 is retumed. Values can be numbers or cells 
containing numbers or formulas. If cell addresses referenced 
contain labels ortext. they are evaluated as egual to 0 (zero). 

LOGICAL OPERATORS USED WITH @IF(lv,v1 .v2): 
< Less than 
> Greaterthan 
= Egual to 
<= Less than or egual to 
>= Greater than or egual to 
<> Not egual to 

http://B9.H19.A1
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EXAMPLES O F (5)IF(conditÍQnvaliiPl v^^lppp)-

(a)lF(A10=26,2,1) A10 refers to cell A10 

This evaluates to - If cell A10 contains the number 26 or if A10 contains a formula that evaluates to 
26 then the number 2 is retumed, else the number 1 is returned. 

Logical values can also contain @AND and (3)0R logical operators in addition to (3)IF. 

@IF(@0R(A10>27,A15<=15) ,2 ,1 ) 

This evaluates to - If either cell A10 contains a value greater than 27 or cell A15 contains a value 
less than or egual to 15 (or both) then the logical value is tme and the number 2 is retumed, else 
the statement is false and a value of 1 is retumed. 

(§)IF((3)AND(A10>27,A15<=),2,1) 

This evaluates to - If both values are true; that is, cell A10 does contain a value greater than 27 
and cell A15 contains a value less than or egual to 15, then a value of 2 is returned. else a value of 
1 is retumed from the expression. 
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GUIDEBOOK ATTACHMENT #2 

REFERENCE SHEETS FOR MICROSOFT WORKS 
FOR MACINTOSH SYSTEMS 



MICROSOFT WORK.q rMACINTO.qH\ COMMANDS 

FILE MENUS 
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C O M M A N D A/ORD PROCESSOR 
New 

Open 
Close 
Save 

Save As... 
Delete 

Page Setup 
Print 

Print Window 
Eject Page 
Print Merge 

Ouit 

start new file 
open existing file 
close current file 
save existinq file 
save new file as. 

remove f ile from disk 
define page layout 

print text 
print current screen 

eject page from printer 
r%rint m û r n û H/̂ r̂ i irviûnt 

_ y j ^ ^ » f-^w^v.^ i i v i i i | , / i i i n ^ i 

print merge document 
guit Works 

DATABASE 
start new file 

open exísting file 
close current f ile 
save existing file 
save newfile as... 

remove file from disk 
define printing layout 
print data from Report 
pnnt current screen 

eject page from printer 

guít Works 

SPREADSHEET 
starl new file 

open existing file 
close current file 
save existing file 
save new file as. 

remove file from disk 
define printing layout 

print spreadsheet 
print current screen 

eject page from printer 

guit Works 

EDIT MENUS 
COMMAND 

Undo 
Cut 

Copy 
Paste 
Clear 

Select All 
Select Picture 

Draw 
Prepare to Merge 
Show Field Data 
Ins Record/lnsert 
Chng Fld Name 
Add New Field 

Delete Field 
Move 

Paste w/Options 
Paste Function 

Abs Cell Ref 
Fill Right 
Fill Down 

Sort 

A/ORD PROCESSOR 
undo last action 

delete text (select first) 
copv text (select first) 
insert from cut/copy 

delete text/graphic (sel) 
select whole document 

select graphic in text 
draw lines or boxes 
insert merge field 

show merge field info 

DATABASE 
undo last action 

delete data (select first) 
copy data (select first) 
insert from cut/copy 
delete entry in field 

select whole document 

insert new record 
change field name/label 

insert new field in rec. 
remove field in record 

SPREADSHEET 
undo last action 

delete data (select first) 
copy data (select first) 
insert from cut/copy 

delete entry in cell/range 

absolute cell reference 
insert rows / columns 

move cell or range 
insert results or formula 
insert function formula 
absolute cell reference 

fill a row to the right 
f ill a column down 

sort rows or columns 

EDiT MENU 

Print 
Undo 
Paste 

Cut / Copy 
Page Setup 

C O M M A N D W O R D PROCESSOR 
print document 
undo last action 

paste item from clipboard 
move item to clipboard 

select / define print 

DATABASE 
print database (Report) 

undo last action 
paste item from clipboard 

move item to clipboard 
select / define print 

SPREADSHEET 
print sheet / chart 
undo last action 

paste item from clipboard 
move item to clipboard 

select / define print 



CQMMAND W Q R D P R O C E S S O R 
search for specific text Find., 

Replace 
Goto.. 

Match Record 
Record Selection 
Show All Rec. 

Sort 
All Cells 
Last Cell 

Show Act. Cell 

SEARCH/ORGANIZE / SELECT MENUS 
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replace specific text 
go to paqe number # 

DATABASE 

search for a record 
get specific record(s) 

cancel Record Selection 
sort records on fields 

SPREADSHEET 
search for specific cell 

go to specific cell 

select entire spreadsheet 
go to last f illed cell 
go to current cell 

COMMAND 
Show/hide Ruler 

Spacing 
Left / Align Left 
Center/Align C. 
Right / Align Rt 

Justified 
Copy Format 
Paste Format 

Insert Page Brk 
Title Page 

Set Page No. 
Show Form/List 
Bold Field Name 
Bold Field Data 
Border Field Nm 
Border Field Dat 

Show Grid 
No Grid 

Show Field Att. 
Generai 

Fixed 
Dollar 

Percent 
Scientific 

No. Dec. Places 
Commas 

No Commas 
Normal Text 

Bold 
Underline 

Column Width 

FORMAT MENUS 
NOHD PROCESSOR 

set paraqraph formats 
set line spacinq-1,1.5,2 

left iustify text 
center text 

right justify text 
fill iustify text 

copy paragraph format 
apply paragraph fonnat 

force a new page 
îuppress head/foot/pg no 

set page number 

select on Style menu 
select on Style menu 
select on Style menu 

DATABASE 

use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 

show one/all record(s) 
do/don't bold field name 
do/don't bold field data 
do/don't box field name 
do/don't box field data 
put data grid on screen 
no data grid on screen 
set f ield display styles 
use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 
use Show Field Attrib 
percent field format 

use Show Field Attrib 
use Show Field Attrib 

set manually 

SPREADSHEET 

left iustify cell entry/range 
center cell entry / ranqe 
rt. justiíy cell entry/range 

general numberformat 
fixed number frmt #.## 
set dollar number format 
set percent numberfrmt 
exponential number frmt 
set no. of decimal places 

set comma cell format 
delete comma cell fomnat 
set default text cell/range 

boldface cell entry 
underiine cell entry/range 
set global column width 



COMMAND 
OPTKDN MENU (SS) 

Calculate Now 
Manual Calc. 

Automatic Calc. 
Show Formulas 

Show Values 
Protected 

Not Protected 
Set Page Break 
No Page Break 

Show Grid 
No Grid 

SPREADSHEET 
WiNDOW MENUS 
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do manual calculation 
set manual calculation 
set auto recalculation 

displav formulas 
display results 

COMMAND 
Full Window 

J Show Clipboard 
Help 

active files 

ALL 
expands doc to full scrn 
shows clipbd contents 

show help screens 
currently active fiies 

set cell protection 
remove cell protection 

MOVEMENT KEYS 
COMMAND 

divide sheet for printinq 
remove Set Paqe Break 

Left Arrow 

turn spreadsheet qrid 
Riqht Arrow 

turn off spreadsheet qrid 
Up Arrow 

Down Arrow 

ALL 
left 1 char.field.or cel 

right 1 char.f ield.or cell 
up 1 line.record. orcell 

down 1 line.record.orcell 

STYLE MENU (WP) REPORT MENU (DB) CHART MENU (SS) 
Normal T. 

Bold 
Italics 

Underiine 
Outline 
Shadow 

Superscript 
Subscript 

plain text Select Report 
bold face text New Report 
italicize text Dupe Report 

underline text Erase Report 
outlined text 

choose report Draw 
new report New Ser. 
copy report New Pie. 

delete report Select Def. 

drop shadow text 
Dupe Chrt 

Erase 
superscript text 

view cur chart 
new series chrt 
new pie chart 

pick active chrt 
copy chart 

rename chart 

subscript text 
SHORTCUT KEYS 

COMMAND 
Command-A 
Command-B 
Command-C 
Command-D 
Command-F 
Command-G 
Command-I 
Command-K 
Command-L 
Command-M 
Command-N 
Command-0 
Command-P 
Command-Q 
Command-R 
Command-S 
Command-T 
Command-U 
Command-V 
Command-W 
Command-X 
Command-Y 
Command-Z 
Command-= 
Command-" 

/VORD PROCESSOR 

bold text 
copy text to clipboard 

go into Draw mode 
find text 

go to page # 
italics 

copy paragraph format 

insert merge field in text 
normal text 

open file on disk 
print 

quit Works 
replace text 
save to disk 

underiine text 
paste f rom cut / copy 

small / full window 
cut text to clipboard 

past paragraph format 
undo last action 

DATABASE 
sort 

copy data to clipboard 
enter current Date 

find field 

insert record 

show list / form 
match records (search) 

open file on disk 
print 

guit Works 

save to disk 
enter current Time 

paste from cut / copy 
small/fullwindow 

cut data to clipboard 

undo last action 

dupe field in prev. rec. 

SPREADSHEET 
absolute cell reference 

bold cell entry 
copy cell(s) to clipboard 

fill down 
find cell 
go to cell 

insert rows or columns 

normal text 
open file on disk 

print 
guit Works 

fill to the right 
save to disk 

underiine cell entry 
paste from cut / copy 

small / full window 
cut cell(s) to clipboard 

undo last action 
calculate now 
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SPREADSHFFT FUNCTIONR: 

SPREADSHEET TERMINOI Onv-
cell - entry point for spreadsheet data.addressed by column (A.B...) and row (1,2...) 

coordinates such as A1(column A, row 1) or D12 (column D. row 12) 
value - a single value that can be a number or an expression that evaluates to a number. 
range - a series of adjacent cells, such as rows (A9:A19) or columns (B1 :H12) 
list - a list of single values or ranges separated by commas such as (B9.H19,A1 :A13) 

MATHEMATIC FUNCTiONg;-
+ Plus (addition) 
- Minus (subtraction or negative number) 
* Times (multiplication) 
/ Divided by (division) 
^ Raised to the power of (exponentiation) 
ABS(value) Gives the absolute value of the number in parentheses. 
ACOS(value) Givesthe arccosine of the number in value. 
ASIN(value) Gives the arcsine of the number in value. 
ATAN(value) Gives the arctangent of the number in value. 
ATAN2(x-coord.y-coord) Gives arctangent of angle a defined by x and y coords. 
COS(value) Gives the cosine of the number in value 
DEGREES(value) Converts an angle in radians to degrees 
EXP(value) Gives eto the powerof value where e =2.7182818 
INT(value) Gives the integer part of the number in value. 
LN(value) Gives the natural logarithm of the number in value. 
LOGIO(value) Givesthe base 10 logarithm of the number in value. 
MOD(numerator,denominator) Gives the integer remainder of numerator/denominator. 
Pl() Givesthe value of Pi (3.1415...) 
RADIANS(value) Convertsan angle indegreesto radians 
RANDQ Gives a random numberfrom 0 to .99999999999 
ROUND(value,decimal places) Gives a number rounded to specified decimal places. 
SIGN(value) Gives 1 if value is positive, 0 if zero, -1 if negative 
SIN(value) Gives the sine of the number in value. 
SQRT(value) Gives the square root of the number in value. 
TAN(value) Gives the tangent of the number in value. 

FINANCIAL FUNCTIONS: 
FV(payment,rate,term) Gives the future value of an annuity. 
IRR(guess.range) Gives the internal rate of retum for values in range. 
MIRR(range,safe,risk) Modified int. rate of retum of range 
NPER(rate,pmt,pv,fv,type) Givesthe numberof paymentsof an investment. 
NPV(rate,range) Give the net present value of a series of cash payments. 
PMT(principle,rate,term) Gives the periodic payment for a loan or investment. 
PV(payment,rate,term) Gives the present value of an ordinary annuity. 
RATE(fut. val,pres.val,term) Gives fixed interest rate needed for pres. val =fut. val 

LOGICAL FUNCTIONS: 
AND(list) Gives 1/true if all values are non-zero else gives 0/false. 
CHOOSÉ(choice,opt1 ,opt2,...) Uses choice to select option from list by numeric value. 
FALSEO Gives the logical value 0 (false) for readable formulas. 
IF(condition,value1,value2) Gives valuel if condition is tme, value2 if it is false. 
ISBLANK(list) Gives 1/tme if values in list are blank/text. else 0/false. 
ISERROR(value) Gives a logical 1 if value in cell is ERR, else gives a 0. 
ISNA(value) Gives a logical 1 if value in cell is N/A, else gives a 0. 
NOT(value) Gives 1/true if value is 0/false, 0/false if value is 1Ame 
OR(list) Gives 1/true if any value in list is non-zero. else 0/false 
TRUE() Gives the logical value 1 (true) for readable formulas 
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SPECIAL PURPOSE FUNCTiONS: 
^^^0 Gives the value ERR in a cell, can be in an expression 
HLOOKUP(value,range,row#) Uses value to find number in range on row#. 
INDEX(range,row,column) Gives the value in a cell at intersection of row & column. 
LOOKUP(value,range 1,range2) Uses value to find number in range 2 from range 1 
MATCH(value,range,type) The kind of number selected by value. 
NAQ Gives the numeric value N/A for not available. 
TYPE(value) Gives 2 if value is text.1 if a number,8-N/A.16-ERROR 
VLOOKUP(value,range,col#) Uses value to find number in range on column#. 
S T A T i S T I C A L F U N C T I O N R -
AVERAGE(list) Gives the mean of the values in lisL 
COUNT(list) Gives the total number of non-blank cells in list. 
MAX(list) Gives the largest value in all of the ranges specified. 
MiN(list) Gives the smallest value in all of the ranges specified. 
SSUM(list) Gives total of values in the same format as displayed 
STDEV(list) Gives the standard deviation of the specified ranges. 
SUM(list) Gives the total of all of values in the specified ranges. 
VAR(list) Gives the variance of the values in all specified ranges. 

L O G i C A L O P E R A T O R S U S E D W I T H =iF(condition.value1 .value^); 
< Less than > Greaterthan 
= Equal to <> Not equal to 
<= Less than or egual to >= Greater than or egual to 

E X A M P L E S O F =IF(condition.value1 .value2): 
= iF (A10=26 ,2 ,1 ) A 1 0 r e f e r s t o c e l l A 1 0 
This evaluates to - If cell A10 contains the number 26 or if A10 contains a formula that evaluates to 
26 then the number 2 is retumed. else the number 1 is returned. 

Logical values can also use AND(v1 ,v2) & 0R(v1 ,v2) logical operators in addition to =IF. 

= I F ( 0 R ( A 1 0 > 2 6 , A 1 5 < = 1 5 ) , 2 , 1 ) 
This evaluates to - If either cell A10 contains a value greater than 27 orcell A15 contains a value 
less than or egual to 15 (or both) then the logical value is tnje and the number 2 is returned, else 
the statement is false and a value of 1 is retumed. 

= i F ( A N D ( A 1 0 > 2 6 , A 1 5 < = 1 5 ) , 2 , 1 ) 
This evaluates to - If both values are tme. that is if cell A10 does contain a value greater than 27 
andceW A15 does contain a value less than or egual to 15, then a value of 2 is returned, else a 
value of 1 is returned from the expression. 

U S E O F T H E M O U S E 
In the word processor. text can be selected by using the "click and drag" method explained in the 
Macintosh manual. Text can also be selected in other ways. A single word can be selected by 
double-clicking on the word. Lines of text can be selected by moving the cursor to the far left 
edge of the page. The cursor will change to an arrow. and the text next to the arrow can be 
selected with a single click. Blocks of text can be selected using this method. In the database, a 
single click in a field brings up the Set Field Attributes menu. 
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GUIDEBOOK ATTACHMENT #3 

REFERENCE SHEETS FOR MICROSOFT WORKS 
FOR MS-DOS SYSTEMS 



MICROSOFT W O R K S (M.q-DOS^ COMMANn.q 
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COMMAND A/ORD PROCESSOR 
Alt+F+A 
Alt+F+C 
Alt+F+D 
Alt+F+N 
Alt+F+0 
Alt+F+S 
Alt+F+V 
Alt+F+X 

FiLE MENUS 

save new file as... 
close current file 

go to DOS temporarily 
start new file 

open existing file 
save existing f ile 
save all open fíles 
exit (guit) Wori<s 

DATABASE 
save new file as. 
close current file 

go to DOS temporarily 
start new file 

open existing file 
save existinq file 
save all open files 
exit (guit) Works 

SPREADSHEET 
save new file as. 
close current file 

go to DOS temporarily 
start new f ile 

open existing file 
save existing file 
save all open files 
exit (guit) Wori<s 

COMMAND 
Alt+E+C 
Alt+E+D 

EDiT MENUS tzUII MbNUb 
A/ORD PROCESSORI DATABASE" 

rnrwj t o v t / c û l a M tAf/PC\ /^/-in\/ H a f o le>alar-t \A copy text (select w/F8) 
delete text (sel. w/F8) 

copy data (select w/F8) 
delete data (sel. w/F8) 

SPREADSHEET 
copy data (select w/F8) 
delete data (sel. w/F8) 

Alt+E+E clear entry in field clear entry in cell/range 
Alt+E+F insert field (mail merge) fill down a column fill down a column 
Alt+E+I insert chart in text insert record orfield insert rows or columns 

Alt+E+M move text (select w/F8) move data (select w/F8) move data (select w/F8) 
Alt+E+N name or rename f ield name/rename a cell/range 
Alt+E+P insert special character 
Alt+E+R a row to the right fill a row to the right 
Alt+E+S special copv (sel.w/F8) special copy(sel.w/F8) 
Alt+E+U undo last action 
Alt+E+X exit form design 

PRINTMENUS 
COMMAND 

Alt+P+A 
Alt+P+C 
Alt+P+D 
Alt+P+F 
Alt+P+I 
Alt+P+L 
Alt+P+M 
Alt+P+P 
Alt+P+R 
Alt+P+S 

A/ORD PROCESSOR 
print mailing labels 

define page layout 
print merge document 

print text 

select / define printer 

DATABASE 

delete page break 
select print font 

insert page break 
define printing layout 

print data 
print report 

select / define printer 

SPREADSHEET 
select print area 

print chart 
delete page break 

select print font 
insert page break 

define printing layout 

print spreadsheet 

select / define printer 

SELECT MENUS 
COMMAND 

Alt+S+C 
Alt+S+G 
Alt+S+R 
Alt+S+S 

A/ORD PROCESSOR 

00 to text.page.marker 
replace specific text 

search for specific text 

DATABASE 

go to specific field 

search for specific text 

SPREADSHEET 
select column(s) 

go to specific cell(s) 
select row(s) 

search for specif ic text 
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COMMAND 
Alt+T+A 
Alt+T+B 
Alt+T+C 
Alt+T+D 
Alt+T+E 
Alt+T+F 
Alt+T+G 
Alt+T+H 
Alt+T+I 
Alt+T+J 
Alt+T+L 
Alt+T+N 
Alt+T+P 
Alt+T+S 
Alt+T+T 
Alt+T+U 
Alt+T+W 

FORMAT MENUS 
A/ORD PROCESSOR 

set paragraph formats 
boldface text(CTRL-B) 
center textíCTRL-C) 
double space text 

set character formats 
italicize text 

fill iustify text 
left iustify text 

revert to global fonnat 
plain text 

single space text 
set/define/remove tabs 

underiine text 

DATABASE 

comma cell fonnat 
dollar field format 

exponential field format 
fixed field format 

general field format 

logical (t/f) field format 
display f ield name 
percent field format 

set f ield display styles 
time/date f ield format 

set field widíh 

SPREADSHEET 

comma cell format 
dollar cell format 

exponential cell format 
fixed field format 

general cell format 

logical (t/f) cell format 

percent cell format 
set cell display styles 
time/date cell format 

set column width 

OPTION MENUS 
COMMAND 

Alt+O+A 
Alt+O+C 
Alt+O+D 
Alt+O+F 
Alt+O+H 
Alt+O+M 
Alt+O+P 
Alt+O+R 
Alt+O+S 
Alt+O+T 
Alt+O+U 
Alt+O+V 

A/ORD PROCESSOR 
show all characters 

check spelling 

set headers & footers 
set manual pagination 
paginate document 

show formatting ruler 
split screen view 

DATABASE 

design / define forms 

protect field entry 

split screen view 

view data list or form 

SPREADSHEET 

do manual calculation 

show formulas or results 

set manual calculation 
set/remove cell protection 

split screen view 
freeze titles on screen 

unfreeze titles on screen 

WINDOW MENUS 
COMMAND 

Alt+W+1..# 
Alt+W+H 
Alt+W+S 
Alt+W+T 

A/ORD PROCESSOR 
cun-ently active files 
show help screens 
default text settings 

tutorial index 

DATABASE 
currently active f iles 
show help screens 

default database setup 
tutorial index 

SPREADSHEET 
currently active files 
show help screens 

default spreadsheet setup 
tutorial index 

CHARTMENU QUERY MENU REPORT MENU 
COMMAND 

Alt+C+# 
Alt+C+C 
Alt+C+D 
Alt+C+N 
Alt+C+V 

SPREADSHEET 
select active chart 

rename chart 
define chart 

begin new chart 
view current chart 

COMMAND 
Alt+Q+A 
Alt+Q+D 
Alt+Q+H 
Alt+Q+Q 
Alt+Q+R 
Alt+Q+S 

DATABASE 
show all records 

define guery rules 
hide records 

apply search rules 
switch records 
sort records 

COMMAND 
Alt+R+# 
Alt+R+A 
Alt+R+D 
Alt+R+N 
Alt+R+R 
Alt+R+V 

DATABASE 
select report 

save report as 
define report 

new report 
rename report 

view report 
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COMMAND 
Shift +F1 

F1 
F2 

Shift+F3 
F3 
F4 
F5 

Shift+F6 
F6 

Shift+F7 
F7 

Ctri+F8 
Shift+F8 

F8 
F9 

Shift+FIO 

A/ORD PROCESSOR 
Works tutorial 
help screen 

copy text 
move text 

go to ... 
go to previous window 

go to next window 
repeat last copy 

repeat last search 

shrink extend 
extend (select) key 

F10 

DATABASE 
Works tutorial 
help screen 

edit data 
copy fields or records 

move data 

goto ... 
go to previous window 

go to next window 
repeat last copy 

repeat last search 
row select 

column select 
extend (select) key 
view list / view form 

view report 
exit report / exit design 

SPREADSHEET 
Works tutorial 
help screen 

edit cell 
copy cell(s) 
move cell(s) 

absolute cell reference 
goto ... 

go to previous window 
go to next window 

repeat last copy 
repeat last search 

row select 
column select 

extend (select) key 
calculate now 

view chart 
exit chart 

COMMAND 
Left Arrow 
Right Arrow 
Up An'ow 

Down Arrow 
CTRL+Left Ar. 
CTRL+Right Ar. 

CTRL+Up Ar. 
CTRL+Down Ar. 

HOME 
END 

CTRL+HOME 
CTRL+END 

PAGE UP 
PAGE DOWN 
CTRL+PG UP 
CTRL+PG DN 

ESCAPE 

MOVEMENT & SPECiAL KEYS 
A/ORD PROCESSOR 
move left one character 

move right one character 
move up one line 

move down one line 
move left one word 

right one word 
up one paragraph 

down one paraqraph 
move to start of line 
move to end of line 
move to start of file 
move to end of file 

move up one screen 
move down one screen 
move to top of screen 
move to bottom of scrn 
cancel F8 extend action 

DATABASE 
move left one field 

move right one field 
move up one record 

move down one record 
move one block left 

move one block right 
move one block up 

move one block down 
move to start of record 
move to end of record 

move to start of f ile 
move to end of f ile 

move one screen up 
move down one screen 

move one screen left 
move one screen right 

cancel F8 extend action 

SPREADSHEET 
move left one cell 

move right one cell 
move up one cell 

move down one cell 
move one block left 

move one block right 
move one block up 

move one block down 
move to start of row 
move to end of row 
move to start of file 
move to end of file 

move up one screen 
move down one screen 

move one screen left 
move one screen right 

cancel F8 extend action 

SPECIAL KEYS WP SPECiAL KEYS DB SPECiAL KEYS SS 
Ctri+B 
Ctri+U 
Ctri+I 
Ctri+S 

Ctrl/Shft/= 
Ctri+= 

Ctrl+Spcbr 
Alt+Bkspc 
Ctri+Retn 

bold face text 
underline text 
italicize text 

strike through text 
superscript text 
subscript text 

plain text 
undo last action 
manual pg break 

Ctri+' 
Ctri+; 

Shft+Ctri+; 

copy cell prev rec 
enter current date 
enter current time 

Ctri+Return 
Ctri+' 
Ctri+; 

Shft+Ctri+; 

enter in range 
copy cell above 
enter cur. date 
enter cur. time 
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SPREADSHEET & DATABASE FUNCTiON.q-

SPREAn.qHFET TERMiNOLOGY: 
cell - entry point for spreadsheet data.addressed by column (A.B...) and row (1.2...) 

coordinates such as A1(column A. row 1) or D12 (column D. row 12) 
value - a single value that can be a number or an expression that evaluates to a number. 
range - a series of adjacent cells, such as rows (A9:A19) or columns (B1 :H12) 
list - a list of single values or ranges separated by commas such as (B9,H19.A1:A13) 

ARiTHMETIC FUNCTIONS: 
+ Plus (addition) 
- Minus (subtraction) 
* Times (multiplication) 
/ Dividedby (division) 
^" Raised to the power of (exponentiation) 
ABS(value) Gives the absolute value of the number in parentheses. 
ACOS(value) Gives the arccosine of the number in value. 
ASIN(value) Givesthe arcsineof the number in value. 
ATAN(value) Gives the arctangent of the number in value. 
ATAN(x-coord.y-coord) Gives arctangent of angle a defined by x and y coords. 
AVG(list) Givesthe meanof the values in rangel, range2. etc. 
COS(value) Gives the cosine of the number in value 
EXP(value) Gives etothe power of value where e =2.71828 
INT(value) Gives the integer part of the number in value. 
LN(value) Gives the natural logarithm of the number in value. 
LOG(value) Gives the base 10 logarithm of the number in value. 
MOD(numerator,denominator) Gives the integer remainder of numerator/denominator. 
Pl() Gives the value of Pi (3.1415...) 
RANDQ Gives a random numberfrom Oto .99999999999 
ROUND(value,decimal places) Gives a number rounded to specified decimal places. 
SIN(value) Gives the sine of the number in value. 
SQRT(value) Gives the sguare root of the number in value. 
TAN(value) Gives the tangent of the number in value. 

CHRONOLOGICAL FUNCTIONS: 
DATE(year,month,day) Gives a date number for the date specified in yr.mo.day. 
DAY(datenumber) Gives the number of the day specified by datenumber 
MONTH(datenumber) Gives the number of the month specified by datenumber 
YEAR(datenumber) Gives the number of the year specified by datenumber 
NOW() Gives current date & time number updated w/each calc. 
HOUR(timevalue) Gives the number for the hour from timevalue (0-24). 
MINUTE(timevalue) Givesthe numberforthe minute from timevalue (0-59). 
SECOND(timevalue) Gives the number for the second from timevalue (0-59). 
TIME(hour.minute,second) Givesatime numberforthe time specified by hr.min.sec 

FINANCIAL FUNCTIONS: 
CTERM(rate,fut. val.pres. val) Gives number of periods at rate for presval =futval 
DDB(cost,salvage,life period) Uses double declining balance method for depreciation 
FV(payment,rate,term) Gives the future value of an annuity. 
IRR(guess,range) Gives the intemal rate of retum for values in range. 
NPV(rate,range) Give the net present value of a series of cash payments. 
PMT(principle.rate,term) Gives the periodic payment for a loan or investment. 
pV(payment.rate,term) Gives the present value of an ordinary annuity. 
RATE(fut. val.pres.val.term) Gives fixed interest rate needed for pres. val =fut. val 
SLN(cost.salvage.life) Uses straight line depreciation methodforone period. 
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FINANCIAL FUNCTIONS: continued 
SYD(cost,salvage,life,period) Uses the sum of the years digits to find depreciation. 
I ERM(payment,rate,fut. val) Gives the number of periods for a series of egual pmnts. 

LOGICAI FUNCTIONS: 
CHOOSE(choice,opt1 ,opt2,...) Uses choice to select option from list by numeric value 
iF(condition,value1 ,value2) Gives valuel if condition is true. value2 if it is false. 
ISERR(value) Gives a logical 1 if value in cell is ERR, else gives a 0 
^NA(value) Gives a logical 1 if value in cell is N/A. else gives a 0. 

TDMcn^^ GivesthelogicalvalueO(false)forreadableformulas. 
' ^'-'^0 Gives the logical value 1 (tme) for readable formulas 

POSiTIONAL FUNCTION.q-
COLS(range reference) Gives the number of columns in range reference. 
ROWS(range reference) Gives the number of rows in range reference. 
INDEX(range,column,row) Gives the value in a cell at intersection of column & row. 

SEARCH & OTHER FUNCTION.q-
ERR() Gives the value ERR in acell, can be in an expression 
NA() Gives the numeric value N/A for not available. 
HLOOKUP(value.range.row#) Uses value to find number in range on row#. 
VLOOKUP(value.range,col#) Uses value to find number in range on column#. 

STATISTiCAL FUNCTIONS-
COUNT(list) Gives the total number of non-blank cells in list. 
MAX(list) Gives the largest value in all of the ranges specified. 
MIN(list) Gives the smallest value in all of the ranges specified. 
STD(list) Gives the standard deviation of the specified ranges. 
SUM(list) Gives the total of all of values in the specified ranges. 
VAR(list) Gives the variance of the values in all specified ranges. 

LOGiCAL O P E R A T O R S USED WITH =IF(CQnditíon.value1 .value^^: 
< Lessthan > Greaterthan 
= Egual to <> Not egual to 
<= Lessthan oregualto >= Greater than or egual to 

EXAMPLES O F =iF(conditíon.value1 .value^): 

=IF(A10=26,2,1) A10 refers to cell A10 
This evaluates to - If cell AIO contains the number 26 or if A10 contains a formula that evaluates to 
26 then the number 2 is returned. else the number 1 is returned. 

Logical values can also contain AND(&) and 0R(|) logical operators in addition to @\F. 

=IF((A10>26)| (A15<=15) ,2,1) 
This evaluates to - If either cell A10 contains a value greaterthan 27 or cell A15 contains a value 
less than or egual to 15 (or both) then the logical value is tme and the number 2 is returned, else 
the statement is false and a value of 1 is returned. 

=iF((A10>26)&(A15<=),2,1) 
This evaluates to - If both values are true, that is if cell A10 does contain a value greater than 27 
gnd cell A15 does contain a value less than or egual to 15. then a value of 2 is returned. else a 
value of 1 is returned from the expression. 



APPENDIX B 

SAMPLE QUESTIONNAIRES 

157 



158 
TEMPLATE DESIGN PROJECT QUESTIONNAIRE 

FOR PILOT STUDIES #1 AND #2 

NAME: . DATE: 

ADDRESS: 
CITY: STATE: ZIP: 

PHONE: WHERE DO YOU TEACH?: 

1. How did you find software development in this environment (AppleWorks, MSWorks)? 
Difficult[ I I I ]Easy 

2. Will the information from this course be useful to you in the future? 
Not very useful [ 1 1 1 ] Very useful 

3. How useful would a prepared package of this type (template-based) be in a real 
classroom? 

Not very useful [ I I I J Very useful 

4. Was the design of the course appropriate to your entry skills with integrated software 
(AppleWorks, MS-Works)? 

Not very appropriate [ 1 1 1 ] Very appropriate 

5. How would you a recommend a template-based CAI design course of this type to 
someone else? 

Difficult[ I I I ]Easy 

6. How would you rate your computer background prior to this course? 
Not very experienced [ i I 1 J Very experienced 

7. How much experience did you have with integrated software prior to this course? 
Very little [ 1 1 1 ] Very much 

8. How helpful were the critiques of your project? 
Not very helpful [ 1 1 1 ] Very helpful 

9. How much did having to present your project to the class change your development 
Drocess? 

Very little [ 1 1 1 ] Very much 

10. Once the concept of macro-keys was understood, how did you find the design and 
implementation of them? 

Difficultí I I I ]Easy 

11. Did the project presentations stimulate you to think about altemative template-based 
desisns? 

Very little [ 1 1 1 ] Very much 

At what grade level do you think this type of teacher-designed, template-based instructional 
material would be appropriate? 

ADDITIONAL COMMENTS: 
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Name: 

1. How long have you worked with computers? 

6 months or less 6 months to 2 years 2 years or more 

2. How would you rate yourself as far as computer expertise? 

^beginner întermediate advanced 

3. With what computer systems do you have experience? 

_Apple _IBM/MS-DOS _Macintosh 

Commodore Radio Shack (non MS-DOS) 

other none 

4. Primarily, what have you used on a computer? 

^programming Languages applications 

5. With what programming languages are you familiar? 
_BASIC _Pascal 

Fortran Cobol 

other 

_ C 

_PL/1 

none 

6. With what type(s) of application softwíire are you familiar? 

word processor database 

other 

spreadsheet 
none 

7- How were you trained to use a computer? 

self taught inservice 

other 

university 
none 

8. Where does most of your computer work take place? 

at home at school 

other 

_business/work 

none 
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COMPUTER OUESTIONNAIRE 

NAME: CLASS: D A T E : ^ . ^ ^ 

INSTRUCnONS: Please answer all questions by putting a check (V) or an X on the line 
adjacent your answer. Base your responses on your experience prior to enrolling in this 
course. 

1. How long have you worked with computers? 

never 6 months or less 6 months to 2 years 2yearsormore 

2. How would you rate yourself regarding your computer expertise? 

none beginner intermediate advanced 

3. With what computer systems or brands do you have prior experience? 

none Acom Apple Commodore IBM/MS-DOS 

Macintosh Radio Shack (non-MS-DOS) other (specify) 

4. Primarily, with what types of computer software do you have prior experience? 

none programming applications games education ôther 

5. With what programming languages are you familiar? 

none BASIC Pascal C Fortran Cobol other 

6. With what type(s) of application software are you familiar? 

none word processor database spreadsheet other 

7. Where did you receive the majority of your computer experience / training? 

none self-taught university / college class inservice other. 

8. Where do you do most of your computer work? 

none at home school work / business other 

9. How many hours per week do you use a computer for any task? 

__ none _ 1-4 hours _ 4-8 hours _ 8-12 hours _ 12 or more hours 

10. Do you own a computer? yes no What brand / model? 
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SOFTWARE ATTITUDE SCALE 

INSTRUCnONS: The following statements concern what you think and feel about the 
design and use of computer software for instructional purposes. The best answer is your 
personal opinion. Mark each statement in the space provided according to how much you 
agree or disagree with the statement. PLEASE, DO NOT SKIP ANY ITEMS. Mark each 
one with the number corresponding to your own feelings on the subject. Make your 
responses based on how you feel in general and not on your attendence or assignments in 
this class. 

6 -1 strongly agree 3 -1 tend to disagree 
5 -1 agree 2 -1 disagree 
4 -1 tend to agree 1 -1 disagree strongly 

L I think well designed educational software makes the computer an effective teaching 
device. 

2. I would prefer to purchase instructional software rather than produce it myself 

3. I would enjoy writing instructional software myself 

4. When I have used commercial instructional software, it has been adequate for my 

needs. 

5. I think the computer is a good dehvery medium for instruction. 

6. If I were writing my own educational software, I would use a programming 
language. 

7. Commercial instructional software does not meet my teaching needs. 

8. I would prefer to design instructional software by trial and error. 

9. I would like to leam a programming language, in order to develop my own 

software. 
10. I would be uncomfonable writing my own instructional software. 

11. I can leam to use a software package effectively without referring to any 
documentation. 

12. Traditional teaching methods are superior to computer based instmction methods. 

13. If I were teaching I would try to teach using the computer as often as possible. 

14. An integrated software package, such as AppleWorks or MS-Works, would help 
me to write my own instructional software. 

15.1 think a guidebook for instructional design using integrated software would be 
useful. 

16. I think computer delivered instruction is only effective when integrated with 
traditional teaching methods. 

17. The computer is only good for rudimentary drill and practice exercises. 
18. I think integrated software,such as AppleWorks, is a useful instructional design 

tool. 

19. I think computers allow me to do things I could not have done before. 

20. I leam more effectively when I am being guided in an activity with a guidebook. 
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PROGRAM NAME: AUTHORS NAME: 
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PART LTErHN CAL CONSIDERATIONS 

SCREEN DESIGN 

1. Are text displays clear and readable? 

2. If used, are the functional areas below used appropriately? 

Orientation Information (where are you in the lesson) 

Directions (how to use the lesson materials) 

Student Response Area (where the user should input data) 

3. Are screens visually balanced? 

4. Are visual cues used used appropriately (arrows, blanks,..)? 

5. If used, are graphics of good quality? 

Good Fair Poor N/A 

PROGRAM OPERATION 

1. Can intended users operate the program without help? 

2. Is the program reliable (will not crash) in normal use? 

3. Does the program operate as the instmctions specify? 

4. Can users by-pass instructions if desired? 

5. Can user input be corrected before permanent entry? 

6. Are frequent "exit points" included in the program? 

7. Can the user review previous parts of the program? 

Good Fair Poor N/A 

OTHER FEATURES 

1. Is the program free of spelling and grammatical errors? 

2. Are instructions clear, concise, and complete? 

Good Fair Poor N/A 

PART II: ED JCAT ONAL CONTENT 

1. Is content factually accurate? 

2 . Does the program present material not easily provided by 
other methods of instruction? 

3 . Is content and difficulty appropríate for the intended users? 

4 . Is the lesson presented in a logical, well orjzanized manner? 

Good Fair Poor N/A 
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P A R T n i ! TNfîTRÎirTTONAL D E S I G N 

PBJECTIVES 

1. Are the objectives clearly stated in the program? 

2. Are the objectives stated in terms of leamer outcomes? 

3. Are these performance characteristics part of the objectives: 

a. observable behavior (demonstrating knowledge)? 

b. conditions as appropriate (within a period of time...)? 

c. performance criteria (mastery level)? 

Good Fair Poor N/A 

APPLICATION OF LEARNING STRATEGIES 

1. Is the expected type of "leaming outcome" stated and dealt 
with appropriately by the program? 

2. Are the following "Events of Instaiction" included: 

a. gain leamer attention? 

b. inform the leamer of the lesson objective? 

c. stimulate recall of previous leaming? 

d. provide leamer guidance? 

e. present stimulus materials (new information)? 

f. provide feedback? 

g. elicit desired performance? 

h. enhance retention and transfer (generalize information)? 

Good Fair Poor N/A 

QUESTIONING 

1. Regarding multiple choice questions, if used: 

a. Is the stem of the question a complete sentence? 

b. Are all choices equally plausible? 

c. Do choices match the question grammatically? 

d. Is there onlv one iustifiably correct answer? 

2. If used for student evaluation, do the questions: 

a. deal with important concepts and information? 

b. seoarate those who do and do not know the material? 

3. If used to guide instruction, do questions promote higher order 
thinking skills according to Bloom's Taxonomy? 

4. Do questions deal with more than simple factual recall? 

Good Fair Poor N/A 
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Good Fair Poor N/A 

1. Is the documentation neat and professional in appearance' 

2. Is the hardware needed to use the program described? 

3. Is the approximate running time given? 

4. Are any additional items needed for program use specified? 

DOCUMENTATION FOR THE TEACHER 

1. Is the audience clearly specified - subject and level? 

2. Are any prerequisite skiUs identified? 

3. Are student objectives clearly stated in the documentation? 

4. Is the program overview clear and concise? 

5. Is the CAI mode of instruction described (Sim, Tut, D&P,..)? 

6. Is the relationship to the curriculum - texts, other software, 
and essential elements - clearly described? 

7. If there is a record keeping capability, is its use described? 

8. Are methods of using the program described? 

Good Fair Poor N/A 

DOCUMENTATION FOR THE STUDENT 

1. Are start-up procedures clearly specified? 

2. Is the method of correcting mistakes specified? 

3. Is the manner of accessing "help screens" and previous 
screens identified? 

4. Is the purpose and use of the program described? 

Good Fair Poor N/A 

PART V: IND CATORS OF EXCELLENCE 

1. Does the program encourage leamer creativity? 

2. Is the leamer encouraged to use higher order thinking skills 
such as application, analysis, evaluation, and synthesis? 

3. Does the program present material not easily provided by other 
methods or engage the leamer in experiences not easily 
duplicated in the real world? 

4. Does the program present ideas and theories in a manner that 
makes them accessible to leamers at earlier grades than the 
traditional curriculum would suggest? 

Good Fair Poor N/A 




