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The purpose of this study was to assess the effectiveness of computer-

assisted instruction (CAI) as a method of delivery. Student attitude toward 

method of instruction was examined. Additionally, the amount of study time 

required by the students was observed. 

Two of the four private pilot ground school classes attending Mountain 

View College of the Dallas County Community College District in the fall 

semester of 1992 were randomly assigned to two intact groups, one experimental 

and the other control. Each class had an enrollment of 20 students. The 

experimental group was taught using computer-assisted instruction. The control 

group was taught by lecture. At the conclusion of the study, both groups were 

tested over the material. The attitudes of students were assessed at this time. Six 

weeks following the conclusion of the instruction, both groups were tested again 

to assess retention. 

The data were analyzed using t-tests, analysis of covariance, and two-way 

analysis of variance. It was found that students in the CAI group scored 

significantly higher on the first posttest. This was also true on the second posttest. 

The attitudes of the two groups regarding method of instruction were not 

significantly different. Attitude toward method of instruction appeared to have no 

impact on student achievement. 



It was recommended that additional studies be conducted to determine 

other areas of aviation studies that may benefit from the use of CAI. Additionally 

a similar study should be conducted that investigates the element of retention 

more thoroughly. 
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CHAPTER I 

INTRODUCTION TO THE STUDY 

The atmosphere is the layer of gasses surrounding the earth. The 

troposphere is that portion of the atmosphere that exists from the surface up to 

approximately 35,000 feet above the earth. Most flight activity occurs within the 

troposphere. Coincidentally, most of the atmospheric disturbances that are 

referred to as weather also occur in the troposphere. This means that from time 

to time, pilots will encounter all types of weather conditions. Exactly what is 

weather? It is defined as (1) "the state of the atmosphere at a given time and 

place, described by specifications of variables such as temperature, moisture, wind 

velocity, and barometric pressure. (2) Violent conditions such as high winds and 

heavy rain on the seas or in the air." (American Heritage Dictionary 1982, 1370). 

As can be seen, weather can be described as good or bad. When it is good, few 

people pay attention. When it is bad, everybody is aware of it. 

Pilots comprise one group of people who must be aware of the weather, 

regardless of the condition of the atmosphere. They must determine what 

atmospheric conditions are likely to exist and be able to plan their flights 

accordingly. Every flight is affected in some way by the weather. Whether good 

or bad, the safety and comfort of the flight depends, in part, on a pilot's 

knowledge of weather and its causes. Pilots must be able to read and interpret 

weather reports and forecasts to make the most of this information. Failure on 

the part of a pilot to familiarize himself with all available weather reports and 

forecasts may lead to an accident resulting in property damage, injury, or death. 
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Weather is listed as a contributing factor in many aviation accidents. From 

1981 to 1986 weather was listed as a contributing factor in 27.5 percent of all 

general aviation accidents (Jeppeson-Sanderson 1990, 3). A more recent 

compilation of data suggests that although the total of general aviation accidents 

has declined, from 2614 in 1986 to 2103 in 1990 (a decrease of 19.5 percent), the 

percentage of accidents attributed to weather has only declined 11.3 percent 

(Jeppeson-Sanderson 1990, 3)(AOPA Air Safety Foundation 1990, 6). From 1983 

to the present, weather has been cited as a factor in 40 percent of all fatal 

General Aviation accidents (Boyar 1992, 4). These data would indicate a 

continued need for pilots to be as knowledgeable about weather as possible. In 

an article published in the July 1991 issue of AOPA Pilot, it was stated that "A 

large number of weather-related accidents involved a lack of weather briefing 

prior to flight, receipt of incomplete briefing because of pilot impatience, or 

failure to understand the briefing" (Golby 1991, 112-114). The difficulties faced 

by many pilots are the complexity of the subject matter and the encrypted method 

of delivery of weather data from the National Weather Service. 

Weather data is made available to the flying public and others who may be 

interested through a number of outlets accessible by telephone. Local telephone 

numbers may be used by people wishing weather reports and forecasts relating to 

travel by car or some outdoor activity. This information is usually general in 

nature and not specific enough for use in flight planning by pilots. Pilots may call 

the local Flight Service Station (FSS) to receive weather briefings. There are 

three types of weather briefings available, the outlook, standard, and abbreviated 

briefing. The outlook briefing is very general and is helpful for making a go/no-

go decision. The standard briefing is quite detailed and provides the pilot with 
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the necessary information to plan his flight. The abbreviated briefing is an update 

briefing to inform the pilot of any changes in weather conditions between the time 

the standard briefing was obtained and the time of the departure. Most FSS's are 

automated stations meaning that the pilot must use a touch-tone telephone and 

wander through a complex menu of services to finally receive the desired 

information. The information will then be given the pilot by a computer 

synthesized voice or a pre-recorded message. If additional information is needed, 

a live briefer is available after a protracted wait. A telephone briefing is an 

excellent source of weather information. The briefer translates the coded data 

and reads the translation to the pilot. During the time that the briefer is reading 

the information to the pilot the pilot attempts to record that information to be 

used in the flight planning process. This procedure fails to allow the pilot 

adequate time to study the prevailing and forecast conditions as he/she is writing 

furiously to record what is being said. To increase the time available for the pilot 

to study the weather data, he may go the local Flight Service Station and review 

the coded data and weather maps the National Weather Service produces. This 

option is an excellent choice where available, but the Federal Aviation 

Administration (FAA) has been closing and consolidating FSS's; thus, reducing 

the likelihood that the pilot will be near one of these facilities. In the Dallas/Ft. 

Worth area there is one Flight Service Station and it is located on Meachum 

Field in Ft. Worth. The location of the Ft. Worth Flight Service Station makes it 

inconvenient for pilots in most of the Metroplex to visit it in person. Without 

reasonable access to weather data, some pilots may attempt to conduct flight 

operations without adequate knowledge of potential weather hazards. This 

indicates a need for improved access to the timely weather reports and forecasts. 
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In 1988, to provide greater access to weather data, the FAA embarked on 

a program of disseminating weather data via modem to persons holding pilot 

certificates. With the increased popularity and availability of home computers this 

seemed to be a logical way to provide the service and reduce the number of 

locations and personnel required by the FAA. This system was christened the 

Direct User Access Terminal System (DUAT). DUAT has been widely accepted 

by the flying community, but it is not without its negative aspects. The most 

significant of these drawbacks is that pilots must be able to read and interpret 

accurately the variety of encrypted data provided by the NWS. 

The primary weather reports and forecasts available to pilots in coded 

format consist of Surface Aviation reports (SA's), Terminal Forecasts (FT's), Area 

Forecasts (FA's), Winds Aloft Forecasts (FD's), Pilot Reports (PIREP,s), Sigmets 

(WS), Airmets (WA), and Convective Sigmets (WST). The following examples 

illustrate the encrypted format used by the National Weather Service when 

disseminating SA's, FTs, FD's, and PIREPS. 

Surface Aviation Report: DFW SA 1855 CLR 15 106/77/63/3314G25/000 

Terminal Forecast: STL 251010 C5 X 1/2S-BS 3325G35 OCNL CO X OS + BS. 
16Z C30 BKN 3BS 3320 CHC SW-. 22Z 30 SCT 3315. 00Z 
CLR. 04Z VFR WIND.. 

Winds Aloft Forecast: FT 3000 6000 9000 12000 
MKC 0507 2006 + 03 2215-06 2322-06 

Pilot Report: UA /OV DFW 090025/TM 1522/ FL080/TP C182/SK OVC 
045/070 OVC ABV/TA -10/WV 34045/TB LGT-MDT/IC 
LGT-MDT CLR 045-070. 

As can be seen, reading and interpretation of these reports and forecasts 

may be difficult for the untrained reader. Pilots must learn to decode these 

National Weather Service products in order to unlock the useful data contained 

therein. There are two primary ways that pilots learn to decode the reports and 
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forecasts. One way is by attending lectures where the decoding process is 

explained and practiced briefly. The other is one of self-teaching through reading 

the Aviation Weather Services book that is published by the FAA. This 

publication contains the decoding information pilots must have to be able to learn 

to decode the reports and forecasts. While these methods have been effective in 

transferring the needed information to the student pilot attempting to develop 

his/her reading/interpreting skills, they each have drawbacks. The lecture 

method is limited in time thereby limiting the exposure of the student pilot to the 

information. In addition, in a classroom setting the pace is often too rapid for 

some students and they are unable to keep up. This results in inadequate 

learning of the subject matter. The self-teaching method is effective for pilots 

who are self-motivated but is at least quite time consuming because of the need to 

read more material than may be necessary in order to make sure of adequate 

coverage. With either method there is a lack of practice time required to solidify 

the information in long term memory. The answer may lie in the use of the 

computer to facilitate the learning process. 

Computers have been used for several years to provide educational 

experiences. They are capable of presenting information and testing the level of 

competence of the student. This process is known as computer-assisted 

instruction. There are several strategies that may be implemented using the 

computer as a method of delivery. The strategies of importance to this discussion 

are tutorials and reinforced (immediate feedback) drill and practice. 

Tutorials are computer presented lessons (Criswell 1989, 9). The 

information is presented to the student in narrative form which appears on the 

screen. The student reads the material and after spending an amount of time, 
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usually determined by the student, proceeds to the next frame of information. The 

advantage of this method is that information is presented to the student in small 

amounts allowing him to absorb the information more easily. Additionally, the 

student is questioned by the tutorial after each bit of information is presented; 

thus, feedback is provided to the student to reinforce his/her learning. The 

tutorial can be setup to allow the student to review the previously covered 

information for the purpose of mastery. The information may be presented in a 

linear or branching format. A linear tutorial is one that starts at the beginning 

and proceeds to the end in a forward progression which cannot be altered by the 

student (Criswell 1989, 9). The amount of time needed to complete the tutorial is 

determined by each student. The student may continue to use the tutorial until 

mastery of the information is achieved. A branching tutorial "permits interaction 

with only those parts of the program that the student has not mastered" (Criswell 

1989, 9). The reinforced drill and practice strategy is one that does not introduce 

new material but simply allows practice on previously learned material and which 

hopefully results in mastery of the subject. "Repetitive practice is important in 

learning new skills." (Criswell 1989, 10). Tutorials and repetitive drill and practice 

are usually used in conjunction with each other to form the basis of more 

complete learning. 

Statement of the Problem 

As evidenced above, it is important for pilots to be able to obtain and 

interpret weather data in a timely fashion. The data is relatively easy to obtain 

but often difficult to interpret. What is needed is a way to teach pilots to 

interpret weather reports and forecasts that is effective and that requires as little 

time as possible. One possible solution is based on the use of computers to 
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accomplish the task. Computer-assisted instruction software can provide the 

necessary instruction to pilots. Two basic questions must be examined regarding 

the use of computers. Can computer-assisted instruction be used as an effective 

methodology to teach or to improve the ability of pilots to interpret weather data? 

Secondly, can computer-assisted instruction present the material in such a way as 

to minimize the time needed by pilots to learn the interpretive techniques? 

Purpose of the Study 

The purpose of this study was to determine the effectiveness of computer-

assisted instruction, as an instructional methodology, when used to teach the 

interpretation of coded weather data. To achieve this purpose, computer-assisted 

instruction as an instructional methodology was examined in order to: 

1. determine the effectiveness of computer-assisted instruction when 

used as the primary method of instruction in teaching interpretation 

of coded aviation weather reports and forecasts. 

2. assess the attitude of aviation students toward the use of computer-

assisted instruction as a method for learning weather data 

interpretation. 

3. assess the attitudes of students toward classroom lecture as a 

method of instruction for learning weather data interpretation . 

4. determine if the time needed to achieve mastery of the skills needed 

to decode the aviation weather reports and forecasts was affected by 

the use of computer-assisted instruction. 

5. determine if the level of retention of the skills needed for 

interpretation of coded aviation weather was increased by the use of 

computer-assisted instruction. 
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Hypotheses 

To achieve the purposes of this study, the following hypotheses were tested. 

1. There will be no significant difference (p <.05) between the 

achievement of students taught by computer-assisted instruction and 

the achievement of students taught by the traditional lecture 

method. 

2. There will be no significant difference (p < .05) between the 

attitudes of students toward the method of instruction taught by 

computer-assisted instruction and those taught by the lecture 

method. 

3. There will be no significant difference (p < .05) between the 

achievement of students taught by computer-assisted instruction and 

those taught by the traditional lecture method when attitude was 

used as a covariate. 

4. There will be no significant difference (p < .05) between the time 

needed to complete the computer-assisted instruction and that 

required to complete the lecture method of instruction. 

5. There will be no significant difference (p <.05) between the level of 

retention of students taught by computer-assisted instruction and 

students taught by the traditional lecture method. 

Significance of the Study 

This study is important in that the research on the topic of the 

effectiveness of computer-assisted instruction is inconclusive. Some studies point 

out positive results, others report negative results, and still others report neither 

positive nor negative results. It appears that each subject area must be subjected 
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to analysis to determine whether computer-assisted instruction is beneficial or not. 

Review of the literature on computer-assisted instruction revealed a complete 

absence of information relating to the application of computers as a means of 

teaching the decoding of weather data. This study will add valuable research 

information concerning the effectiveness of computer-assisted instruction and at 

the same time help determine the potential value of computer-assisted instruction 

in teaching subjects in aviation. 

Definition of Terms 

The following terms are defined in order to clarify their meaning as they 

relate to the study. 

1. Airmen's Meteorological Information: (AIRMET) A notification of 

weather that may be hazardous to light aircraft. 

2. Area Forecast: (FA) A prediction of the weather conditions that are 

expected to occur within a given time period (18 hours) and over a 

given geographical area, usually several states in size. 

4. Computer-Assisted Learning: (CAL) The use of computers for delivery 

of subject matter. 

5. Computer Based Education (CBE) The use of computers for delivery 

of subject matter. 

6. Computer-Based Training (CBT) The use of computers for delivery of 

subject matter. 

7. CD ROM: A high capacity, read only data disk. 

8. Computer-Assisted Instruction: (CAI) The use of computers for 

delivery of subject matter. 

9. Computer Managed Instruction: (CMI) A computer based management 
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system capable of performing such tasks as tracking student progress, 

scheduling student learning activities, supply clerical assistance and 

management data to teachers, providing administrators with evaluation 

information, as well as testing, diagnosing student needs, and 

prescribing activities to aid in student achievement. 

10. Convective Sigmet: (WST) Weather warnings issued when 

thunderstorms develop that could be hazardous to flight operations. 

11. Direct User Access Terminal: (DUAT) A system established by the 

FAA to provide timely weather reports and forecasts to pilots for the 

purpose of flight planning. 

12: Effect Size: (ES) A unit of measurement used to make direct 

comparisons of the results of several studies. Standard deviation units 

are derived by dividing the difference between the effect of the 

experimental and control treatments on the dependent variable by the 

standard deviation of the dependent variable of the control group 

(Borg 1987, 95). 

13. Federal Aviation Administration: (FAA) The organ of the U.S. 

Government entrusted with the responsibility of providing for the safe 

and efficient use of the navigable airspace of the United States. 

14. Flight Service Station: (FSS) An operative extension of the FAA that 

provides a variety of services to pilots including, among other things, 

the dissemination weather reports and forecasts. 

15. General Aviation: That part of aviation that is neither military nor 

scheduled air carrier. It includes such activities as personal pleasure 

flying, corporate flying, flight instruction, aerial applicators (crop 



11 

dusters), glider operations, aerial photography and survey, and pipeline 

patrol. 

16. Interactive Video: The computer-assisted instruction method which is 

capable of displaying still and motion images at selected points within 

the study session. The system utilizes a video tape or video disk to 

provide the images. The software will pause the text portion of the 

session and display a video image. 

17. Likert Scale: Method of measuring attitude which asks subjects to 

respond to a series of statements on a five point scale ranging from 

strongly disagree to strongly agree. 

18. Metroplex: The geographic area of Texas identified as metropolitan 

Dallas, Fort Worth, Grand Prairie, Arlington, Garland, Hurst, Euless, 

Bedford and other surrounding suburbs. 

19. National Weather Service: (NWS) The operative extension of the 

federal government that develops forecasts and collects reports of 

weather that are provided to pilots and others. 

20. Navigable Airspace: That portion of the airspace of the United States 

that overlies the surface beginning at a height of 500 feet above ground 

level and including that airspace designated for takeoff and landing 

operations through which aircraft may legally fly. 

21. Opportunity to respond: (OTR) This refers to the student's interactivity 

in a study session. 

22. Pilot Report: (PIREP) A report issued by a pilot aloft and contains 

information regarding the type and extent of weather phenomenon 

encountered by that pilot. 
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23. Significant Meteorological Information: (SIGMET) A notification of 

weather conditions that are potentially hazardous to all aircraft such as 

thunderstorms, tornadoes, large hail, and reduced visibility covering 

large geographic areas of the country. 

24. Student Pilot: A person who is learning to fly and has not yet attained 

a recreational or private pilot certificate from the FAA. 

25. Surface Aviation Report: (SA) A report of observed weather 

conditions at a specific location, usually an airport. 

26. Terminal Forecast: (FT) A prediction of weather conditions for a very 

localized area. It provides specific information for an area within a 5 

nautical mile radius of an airport with categorical information included 

for an area up to 25 nautical miles. 

27. Tutorial: A computer software package that both presents the concepts 

of a lesson and provides drill and practice on the material presented. 

28. Winds Aloft Forecast: (FD) A prediction of wind direction and velocity 

at various altitudes for a specific geographic area derived from 

observations of these parameters at specific sites. 

Limitations of the Study 

The following limitations apply to this study: 

1. The students were required to use the Mountain View College 

computer lab during CAI sessions. This procedure maintained an 

acceptable level of control over student activities. 

2. No commercially prepared computer-assisted instruction materials were 

available for the subject matter, therefore the researcher was required 

to develop computer-assister instruction materials to meet the need. 



13 

3. There was only one software package available to the researcher for 

development of the computer-assisted instruction materials used. 

4. No commercially prepared achievement test instruments were available 

for the subject to be taught, therefore the researcher was required to 

develop a subject matter test instrument to measure achievement. 

5. The attitude assessment instrument used in this study was developed by 

the researcher. 

6. Intact groups were used to conduct of the study. Students at Mountain 

View College comprised the intact groups. 

Delimitations of the Study 

The following delimitations apply to this study: 

1. The extent of subject matter material presented was limited to 

minimize the amount of time required of the participants. 

2. The variables examined in this study were selected based on the 

specific interest of the researcher. 

Basic Assumptions 

The study was based on the following assumptions. 

1. It was assumed that all participants would devote the necessary time 

and effort to learning the subject matter material. 

2. It was assumed that the research data and conclusions would be 

unaffected by uncontrolled variables. 

3. It was assumed that the CAI package would present the subject matter 

material with clarity and understandability. 

4. It was assumed that the test instrument used to measure achievement 
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would do so in an unbiased manner. 

It was assumed that the participants would respond honestly to the 

questions on the questionnaire concerning their attitudes toward 

instruction. 

It was assumed that students at Mountain View College were 

representative of students enrolled in community colleges of similar 

size and demographic composition in other geographic locations. 



CHAPTER II 

SYNTHESIS OF RELATED LITERATURE 

Computer-assisted instruction had its beginnings in the late 1950's. It was 

during this time that the BASIC computer language was developed at Dartmouth 

University. This new computer language allowed the processing of words as well 

as numbers (Criswell 1989, 5). Much of the teaching done by computers is based 

on research into the psychology of learning done by B.F. Skinner in the 1950's 

(Price 1989, 145). Skinner and others presented information in small bits 

followed by an assessment of student performance. This procedure enhanced the 

learning process. Programmed instruction forced the learner to complete the 

material in a logical progression. "Programmed instruction was individualized, 

self-paced, and characterized by immediate reinforcement and active student 

involvement in the learning process." (Price 1989, 146). Price (1989) suggested 

that, "A relatively high degree of mastery of the subject matter was virtually 

assured of the learner who completed the sequence, since it was almost impossible 

to progress from one frame to the next without entering correct responses". 

In the late 1950's and early 1960's some advancements were made in 

computer-assisted instruction. The problem, that hampered wide spread 

acceptance, was the computer technology of the period. As one writer noted, "At 

that time, computers were very large and very expensive." (Price 1989, 148). 

Advancement of computer-assisted instruction from 1965 to 1970 was 

minimal. Computers were in demand for administrative tasks but, because of 

limited CAI software, computers were used very seldom for instruction. It was 

15 
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during this period that Computer-Managed Instruction (CMI) emerged. 

Computers were used for testing and instructional record keeping (Price 1989, 

150). This practice facilitated the instructional process by relieving the instructor 

from the mundane task of scoring tests and recording grades on tests and 

assignments. 

During the 1970's, three major changes in educational computing occurred. 

The first was the development of the mini-computer that enabled more schools to 

acquire computers for administrative tasks. These machines made available 

computing power in excess of that needed for administrative tasks. This fact lead 

to their use for instructional purposes. The second change was the advent of the 

microcomputer, which made computing power available to the individual 

classroom because of its reduced size and cost. The third change occurred in the 

availability of a variety software. Writers of software recognized the opportunity 

provided by the technological improvement of computers. The result of this was 

the a significant number of competitors entered the market (Price 1989, 151). 

The decade of the 1980's brought about continued improvement in both 

hardware and software. Companies such as American Airlines began expanding 

the use of computer-based training to provide training to their pilots (Treadway 

1993). Computers became much more affordable and individuals began acquiring 

them for home use. As the base of computers grew, software developers 

improved existing packages and produced new ones. The real revolution came 

with the development of the Intel 80286 and 80386 microprocessors which 

increased computing power many times over thus allowing more sophisticated 

software to be written. Software applications became more elaborate, functional, 

and user-friendly. Such improvements as interactive video and CD ROM's 
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expanded the capability of the computer for instruction. The one type of software 

that continued to lag behind was CAI. Because of the cost of the more attractive 

and functional features of the improved hardware, many educators took a "wait 

and see" posture with regard to purchase of equipment. Without purchases of 

hardware capable of running the more sophisticated software, producers of CAI 

packages were reluctant to invest the time and money necessary to author 

software capable of taking advantage of the high-tech hardware. This cycle 

created additional impediments to further implementation of CAI (Price 1989, 

154). 

Even though conditions appear to be improving, there are still questions 

regarding the effectiveness and, therefore, the viability of CAI. While some 

educators remain unsure, "most have become convinced that the computer's role 

as a teacher is a valid and exciting one" (Price 1989, 155). 

Effectiveness of Computer-Assisted Instruction 

The effectiveness of computer-assisted instruction has been studied by many 

people. Much research has been done in the area of effectiveness without 

reaching a consensus of opinion. One of the difficulties in determining 

effectiveness has been defining what is meant by effective. The word effective has 

been taken to mean, among other things, productive. Therefore, what criteria has 

been used to determine productivity. Student achievement and cost have been 

used as ways of determining productivity. These criteria have been examined in 

many studies involving computer-assisted instruction. 

Business has historically used cost as the primary measure of training 

effectiveness. When companies have considered the acquisition of new training 

technology, they have required it to produce a cost saving in order to make it a 
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viable alternative to older instructional methods. American Airlines has used 

CBT to train their pilots for many years. They, like many other profit seeking 

entities tend to measure effectiveness in term of cost savings. Their use of CBT 

allowed productive instruction with a minimum number of instructors. In 1992, 

American Airlines conducted over 17,000 training cycles. A training cycle was 

described by O. J. Treadway as one pilot completing one course of instruction. 

Computers have played an important part in this instruction. American has been 

able to begin training sessions frequently. According to Treadway, one of the 

problems faced by American's pilot training has been the limited number of 

airplane simulators. American has been able to provide ground school training to 

a large number of pilots in classroom settings. However, due to the limited 

number of simulators, once the pilots completed the ground school they have 

been required to wait as long as three weeks before gaining access to simulator 

training. The instructional sessions have been scheduled so as to minimize trainee 

idle time. CBT allowed American to schedule small classes at frequent intervals. 

This made it possible to limit the number of pilots needing simulator training at 

any one time and produced greater flexibility in scheduling training sessions. 

Computers have been used by American to present lessons using the PLATO 

authoring system. The system demonstrated by Mr. Treadway displayed text and 

graphics and operated slide projectors during the training session. When trainees 

arrived at the training facility, the were given a syllabus that outlined the subjects 

and lessons that must be completed. They were also given a schedule of 

mandatory completion dates. The trainees were allowed to go through each 

lesson as many times as they needed. At the end of each lesson a test was 

administered to aid the trainee in determining his or her level of mastery. 
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Trainees were allowed to access the CBT lessons 24 hours a day 7 days a week. 

American Airlines found this method of training very cost effective (Treadway 

1993). The Plato authoring system has been used in a number of applications. It 

has provided a viable alternative to traditional approaches. "The Plato computer-

based education system provides an equitable alternative to the traditional lecture 

based educational method. The results reported indicate that the students in both 

groups mastered the material at essentially the same rate and proficiency" 

(Flechsig and Seamans 1987, 242). 

Student achievement has been used as a primary measure of instructional 

effectiveness in educational settings. Several studies reported that students who 

used CAI had higher scores on tests than those who used more traditional 

methods of instruction. One such study, conducted by Akbari-Zarin and Gray, 

evaluated the test scores of 128 college mathematics students. The experimental 

group consisted of 64 students who were provided with a software package that 

was designed to improve critical thinking skills. The students were allowed to 

proceed at their own pace. The program was constructed so that the students 

would be able to control the mode of instruction such as instruction only, review 

of examples, exercises, and applications and tests. The program was designed to 

"test the ability of the students by examining their answers and providing a 

response as well as a score for the number of correct answers" (Akbari-Zarin and 

Gray 1990, 73). The control group was taught by traditional lecture method. 

Table 1 presents the results of the analysis of the data collected. 
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Table 1. Differences in Scores between Experimental and Control Groups 

Mean 
Experimental Control 

Group Group 
(n=64) (n=64) 

Differences t-value probability 

Question 1 
Question 2 
Question 3 
Question 4 
Question 5 

10.3214 
8.4048 
7.3690 
7.8810 
5.3333 

10.3095 
7.4643 
5.5833 
6.6548 
4.0714 

0.0119 
0.9405 
1.7857 
1.2262 
1.2619 

0.02 0 
1.35 0 
3.22 0 
2.34 0 
2.60 0 

0.982 
0.180 
0.002 
0.022 
0.011 

Overall 39.3095 34.0833 5.2262 2.64 0 0.010 

Source: Akbari-Zarin, Mansour and Gray, Mary W., 1990. Computer Assisted 
Instruction and Critical Thinking. Journal of Computers in Mathematics and 
Science Teaching 9 (Summer): 71-78. 

The research showed that students provided with computer-assisted 

instruction scored significantly higher on questions 3, 4, and 5, which were the 

questions requiring critical thinking skills. They also scored significantly higher in 

the overall category. The results suggested that computer-assisted instruction was 

an effective tool in providing educational experiences directed at improving 

critical thinking skills. At Ohio State University computer-assisted instruction was 

compared to the more traditional method of using worksheets. One group of 

undergraduate students was taught a one-hour computerized lesson on free body 

diagram analysis. The other group studied the same material using worksheets. 

The results suggested that "CAI is a better instructional alternative than 

worksheets because more examples can be presented and evaluated than is 

possible using conventional instructor feedback" (Boysen and Francis 1982, 234). 

Computer-assisted instruction has been shown to be an effective teaching 

method for students with different academic achievement levels, as measured by 

grade point average (GPA) and I.Q. In 1986, students from the 10th through the 

12th grades of a large rural high school participated in a study attempting to 
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measure the effectiveness of teaching consumer credit to home economics 

students. Seventy (70) students were randomly selected and divided into two 

groups, CAI and lecture. The CAI group used a computer program that 

contained a tutorial module and a drill and practice module. The lecture group 

used supervised reading as the method of delivery of the subject matter material. 

Students were allowed to repeat the drill and practice module as many times as 

they wished. Students in both groups completed a pretest and a posttest designed 

to assess the participants knowledge of the subject material. The pretest served as 

a covariate to account for initial group differences. The CAI group was also 

required to complete an attitude questionnaire which was used to assess the 

students' attitudes toward computers. A third instrument was administered to 

assess the students' familiarity with computers. The analysis of the data from this 

study is presented in table 2. Differences discovered between groups in gain 

scores were statistically significant. However, there were no statistically significant 

differences found between groups on the other variables, i.e., I.Q., GPA, Attitude, 

and Familiarity with Computers. The results indicated that the CAI group 

exceeded the lecture group in test scores and that students experienced a 

significant gain in test scores regardless of GPA or I.Q. (Faircloth, Clawson, and 

Godwin 1986). Table 2 presents the data. 

Table 2: Analysis of Covariance of Knowledge Gain Scores 

Source SS dF MS F Coefficient 
Panel A: Gain 1 (Pretest to Posttest 1) — — 

Covariates 
IQ 25.77 1 25.77 2.28 .054 
Grade 11 8.53 1 8.53 0.76 .998 
Grade 12 86.09 1 86.09 7.62" 3.025 
Treatment 240.83 1 240.83 21.32"* 

3.025 

Error 711.78 63 11.28 
Total 1131.53 67 
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Source SS dF MS F Coefficient 

Panel B: Gain 2 (Pretest to Posttest 2) 
Covariates 
I.Q. 11.9 1 
Grade 11 45.12 1 
Grade 12 181.37 1 

Treatment 191.28 1 
Error 784.67 63 
Total 1161.81 67 

11.69 
45.12 

181.37 
191.28 
12.46 

0.94 
3.62 

14.56"* 
15.36"* 

-0.036 
2.296 
4.391 

Panel C: Gain 3 (Posttestl to Posttest 2) 
Covariates 
I.Q. 
Grade 11 
Grade 12 

Treatment 
Error 
Total 

72.16 1 72.16 8.84" -0.090 
14.42 1 14.42 1.77 1.298 
17.55 1 17.55 2.15 1.366 
2.85 1 2.85 0.35 

514.39 63 8.17 
601.69 67 

* * 

* * * "p < 0.01 
p < 0.001 

Source: Faircloth, Ann H., Clawson, Barbara N., and Godwin, Deborah D. 1986. 
Effectiveness of Computer-Assisted Instruction for Teaching Consumer Credit. 
Home Economics Research Journal 15(1) (September): 3-13. 

Other studied have examined the relationship between the level of student 

achievement, as measured by GPA and CAI effectiveness. One such study 

involved an examination of methods used to teach word processing. This study 

indicated that GPA was not a significant feature in measuring effectiveness (Orr 

1990, 82). Fifty-six college students were taught word processing in a laboratory 

setting. Two sections were taught word processing using a computer tutorial and 

three sections were taught using the traditional lecture method. Orr discovered 

that students with low GPA's, moderate GPA's and high GPA's are positively 

influenced academically by CAI. In a similar study the researchers found that 

while CAI was at least as effective as traditional methods of instruction, students 

with medium GPA's benefited the most (Kapoor and Lakhampal 1990). This 

indicated CAI may be especially beneficial to a majority of students. According 
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to Hasselbring (1984), computer-assisted instruction does offer exceptional benefit 

to students of low achievement and/or low ability, particularly when using the 

tutorial and/or drill and practice approach. Bond (1988) reported that students 

whose achievement scores were in the 50th percentile showed significant gains in 

reading and mathematics after receiving 24 classroom hours of CAI. The results 

of these studies indicate that students from all levels of academic achievement 

may benefit significantly from the use of computer-assisted instruction. 

A review of research studies conducted in 1988 suggested that computers 

were effective because of the computing environment. Student attention was 

obtained and maintained because "computer activities tend to be highly motivating 

and interesting" (Krendl 1988, 375). Evidence from recent research on the 

effectiveness of computer-assisted instruction supported the conclusion that 

"computers are attractive because they are interactive, precise, and consistent" 

(Krendl 1988, 375). 

A examination of previously conducted studies (meta-analysis) performed by 

Liao (1992) indicated that CAI improved cognitive outcomes. The results of the 

meta-analysis revealed that "students who had CAI experiences scored about 18 

percentile points higher on various cognitive-ability tests than students who did 

not have CAI experiences" (Liao 1992, 367). The question that remained, 

according to Liao, was that of the efficiency of CAI in developing cognitive skills 

relative to other instructional approaches. It was still not clear whether "CAI was 

as efficient, or any more efficient at developing these cognitive abilities than are 

other instructional approaches" (Liao 1992, 377). 

The degree of effectiveness of computer-assisted instruction appears to vary 

according to grade level. Based on a meta-analysis, Nordstrom (1988) reported 
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that the gains were greatest in elementary schools while the gains tended to be 

reduced through high school and into college. At the college level, the degree of 

effectiveness seems to be dependent on the specific subject involved in the 

investigation. For example, in a study conducted by Lois Schoreder and Phyllis 

Kent (1982, 89) computer-assisted instruction was used to teach Renal Diet 

Therapy. Seventy-two junior and senior dietetics students were divided into two 

groups. One group, the experimental group, was self-instructed by a computer 

tutorial and the other, the control group, was taught in a traditional 

lecture/laboratory mode using the same material presented to the computer 

group. A multiple choice pretest and posttest was administered to both groups. 

An analysis of the data revealed a slight gain in achievement by the students who 

used computer-assisted instruction over those students using the traditional 

lecture/laboratory method. This difference was not statistically significant and 

suggested that computer-assisted instruction was at least as effective as other 

methods of instruction. 

The effectiveness of computer-assisted instruction varies according to the 

particular subject matter studied. CAI was shown to be at least as effective as 

traditional methods in teaching some subjects. For example, Kerns (1989) found 

no significant difference between students who used computer-assisted instruction 

and students who did not use it when learning tennis rules. Students were 

randomly selected and assigned to two groups. The experimental group received 

instruction on tennis rules using computer-assisted instruction while the control 

group was instructed by the traditional lecture method. While the difference 

between the experimental and control groups was not significant statistically, the 

results do indicated that computer-assisted instruction is at least as effective as 
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lecture in providing instruction. Table 3 presents a summary of the analysis of 

variance among scores for instructional groups and tests. Table 4 presents the 

summary of test means. 

Table 3: Summary of Analysis of Variance Among Scores for Instructional 

Source of 
Variation 

Degrees of 
Freedom 

Sum of 
Squares 

Mean 
Squares 

F 

Between 

Instructional 1 137.70 137.70 3.9 
groups 

Error 41 1444.79 35.24 
Within 

Tests 2 1036.57 518.29 99.72* 
Groups x Tests 2 1.23 0.61 0.12 
Error 82 426.20 5.20 

Total 128 3046.49 

"Significant beyond the .05 level 
Source: Kerns, Mary-Margaret. 1989. The Effectiveness of Computer-Assisted 
Instruction in Teaching Tennis Rules. Journal of Teaching in Physical Education. 
8(2) (January): 170-76. 

Table 4: Summary of Test Means 

Pretest Posttest Retest Total 

Control Group 9.96 
Experimental group 12.05 

Total 10.88 

16.17 
18.00 

16.98 

15.79 
18.10 

16.81 

13.97 
16.05 

Source: Kerns, Mary-Margaret. 1989. The Effectiveness of Computer-Assisted 
Instruction in Teaching Tennis Rules. Journal of Teaching in Physical Education. 
8(2) (January): 170-76. 

Student achievement in science related subjects benefited from the use of 

CAI. Students who used CAI to study subjects such as biology, chemistry, and 
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mathematics achieved at a higher level than students who used traditional 

methods of instruction. Emerson (1988, 48) found a significant difference in 

achievement between the experimental and control group of students in biology. 

When computer-assisted instruction was compared with lecture, printed 

assignments, and programmed instruction, the data rendered an F ratio of 3.419; 

p = .011. A study of freshman chemistry students revealed that "the adjusted 

posttest mean for students taught by the simulation was significantly greater than 

the adjusted mean for students taught by the traditional method." (Jackman 1990, 

708). Juchau (1988) reported an improvement in test scores of the group of 

mathematics students using computer-assisted instruction of approximately twice 

that of students not using CAI. 

Computer-assisted instruction has been used to provide instruction in many 

different subjects. CAI appeared quite flexible, which allowed it to support a 

variety of activities. In one of the more unusual implementations it was used to 

conduct library orientation sessions. Student achievement was measured for a 

group using CAI and one using the traditional library tour. "The study confirms 

earlier reporting that the vast majority of students using CAI learned as much, or 

more than, those students using more traditional methods of instruction." (Lawson 

1990, 67). 

Student age has been an issue in several studies. Research has shown that 

CAI is most effective in the lower grades with diminishing effectiveness in the 

higher grades. There has been less research regarding CAI and older adults. 

Richardson (1989) conducted a study of older learners. She divided the sample 

into four groups. Two of the groups used computer-assisted instruction and two of 

the groups received instruction by the traditional lecture method. She found no 
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significant difference between the achievement scores of the experimental group 

and the control group. Interestingly, there was no significant difference found 

between the experimental and control groups with regard to age. Two of the 

groups included subjects between the ages of fifty-five (55) and sixty-seven (67) 

and the other two groups included subjects between the ages of sixty-eight (68) 

and eighty-five (85). The study found that achievement did not vary according to 

the age of the participant. The older subjects did just as well as the younger 

subjects. 

Frequency of use of computer-assisted instruction was shown to have an 

impact on student performance. In a study conducted by MaryAnne Atkinson and 

Jonathan S. Burton (1991), computer simulations of actual work environments 

were used to determine the effectiveness of microcomputer simulation as a 

learning aid. It was found that students who used the simulation more often 

achieved high scores on tests than those who recorded minimal use of the 

simulations. The study found that improved performance was "due to usage level 

and were not related to the students' relative abilities or intelligence" (Atkinson 

and Burton 1991, 65). 

CAI provides a vehicle capable of effectively simulating real world 

environments. The effectiveness of computer simulation was the focus of a 

dissertation written by Dwight C. Hageman while attending the University of 

North Texas. Hageman examined the effectiveness of using a computer 

simulation to teach the operation of a specific piece of electronic equipment. 

Hageman taught students to program a Litton 72-R Inertial Navigation System 

using a computer simulation of that system. The Litton 72-R was a self-contained 

aircraft navigation device which when properly programmed will direct an aircraft 



28 

from one point on the ground to another without referencing any fixed geographic 

points or navigation signals from the ground. He found that the results of 

posttests given students after completing the training were good predictors of 

success in programming the actual equipment. Hageman was concerned that the 

effectiveness of his simulation would be affected because his computer simulation 

was monochromatic and the actual equipment was polychromatic. He discovered 

that this factor had no bearing on the success of the student. Students performed 

as well on the actual equipment as they had on the simulated equipment 

(Hageman, 1983). Gorrell (1992) reported that the use of computer simulations 

improved student performance. The improvement was interpreted to be the 

result of frequency of practice of specific skills rather than from higher-order 

understanding and transfer. It was concluded that computer-assisted instruction 

and simulation were effective in the transfer of procedural knowledge and deeper 

understandings of information being learned. 

The research examined for this study produced a representative cross section 

of the many studies conducted for the purpose of measuring the effectiveness of 

computer-assisted instruction. As has been shown, the results of the studies cited 

are divided between "more effective than" and "at least as effective as" other 

methods. There was no consensus shown by the data. 

To further complicate the matter, some researchers warned of the possible 

failure of the data to provide an accurate picture of CAI effectiveness. Reasons 

for erroneous conclusions of studies indicating that computer-assisted instruction 

was more effective than the more traditional lecture methods were cited in the 

findings of several studies. One such confounding variable was the instructional 

methods used in the CAI software. Clark and Leonard (1985) suggested that the 
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gains attributed to the computer method of instruction were probably due to the 

instructional methods employed in the software. Another confounding variable 

cited was the amount of time on task resulted in increased scores (Poehler 1894, 

12). Kulik and Kulik (1987, 226) suggested that such factors as "Editorial 

Gatekeeping", may influence the results of studies causing them to be more 

positive than they should be. Editorial Gatekeeping was explained as the practice 

of journal editors preferring to publish strong and significant results, experimental 

design flaws that introduce biases, and instructional quality which may reflect real 

differences in the quality of material presented by computers and that presented 

by traditional methods. Additionally, it has been pointed out that outside 

influences contributed to the findings of effectiveness. Garrett (1987) compared 

two groups of medical students. One group studied oncology and the other 

studied hematology. He found no significant difference in student achievement in 

oncology using computer-assisted instruction. An increase in student achievement 

was indicated in hematology study. The two groups used computer-assisted 

instruction as the primary delivery method. However, the hematology group was 

allowed to have small-group interaction during the use of CAI while the other 

group was required to do independent study. Students generally did not view CAI 

as more effective but rather saw it as a supplement to traditional methods. This 

suggested that outside factors may have been a greater influence than first 

thought. 

A goal of this study was to identify the conditions under which 

computer-assisted instruction could be effectively implemented. Based on the 

information in the literature the conditions under which effective implementation 

of CAI were not easily identified. In all probability, the effectiveness may be 
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reliably determined only on a subject by subject or even a topic by topic basis. 

Any attempt to generalize the effectiveness of computer-assisted instruction to all 

learning activities will be met with skepticism. 

Student Attitudes Toward Computer-Assisted Instruction 

Attitude has been shown to be an important component in the learning 

process. A student's attitude toward the subject matter, the teacher, the class 

environment, or toward education itself has made the difference between learning 

and not learning. Most educational psychologists have maintained that the 

teacher should create an environment conducive to learning in order to promote 

student success. The teacher can control the development of methods of 

instruction which foster positive student attitudes. Computer-assisted instruction 

has been shown to create a learning environment that develops and maintains 

positive attitudes among the students who use it. German (1988, 22) reported, 

that students' attitudes toward computer-assisted instruction were positive. The 

mean score was 3.63 based on a 5 point Likert scale, 1 being very negative and 5 

being very positive. German concluded that computer-assisted instruction could 

be used to "increase class participation and completion rates in adult education" 

(German 1988, 24). He recommended that computer-assisted instruction "should 

be developed for use in adult education, particularly in community 

college/university instructional environments. . . . It was found that "adults 

generally favor computer instruction" (German 1988, 25). 

The study by Schroeder and Kent (1982) on computer-assisted instruction's 

impact on the teaching of diet therapy suggested that students not only enjoyed 

using CAI but that they felt that it should be used to a greater extent. The scores 

were compiled on an attitude assessment instrument that was based on a Likert-
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type scale. The overall mean score of the experimental group was 4.34 with a 

standard deviation of 0.52 and the overall mean score of the control group was 

3.85 with a standard deviation of .53. 

In a study directed at the assessment of student attitudes toward computer-

assisted instruction in mathematics, Hativa (1989) reported that 75 percent of all 

the students involved in the study expressed positive attitudes toward working with 

computer-assisted instruction while only 15 percent specifically disliked it. He 

pointed out however that student attitudes toward computer-assisted instruction 

were due, in part, to their attitudes toward the subject matter involved in the 

study. The data suggested that very-high student achievers had a more positive 

attitude than were very-low student achievers. This appeared to be caused 

primarily by the software rather than the dislike of computers in general. 

Very-low achievers like CAI work less than the other students (59% like it 
and 23% dislike it) and are disturbed more than other students by the time 
limitation on the solutions, the mixture of exercises of different types which 
might be too confusing for them, exercises provided by the computer that are 
too difficult, and the lack of explanations of how to solve these problems. 
(Hativa 1988, 87) 

Other studies such as the one by Doll (1987) found positive attitudes toward the 

use of computer-assisted instruction in both young and older adults. The study 

centered on the use of two methods of presenting information using computers. 

One design used graphics while the other design used highlighted text. Fifty older 

adults and fifty young adults were randomly assigned to five treatment groups. 

The five versions of the CAI lesson used different types of highlighting and 

different amounts of response required of the learner. The subjects completed a 

survey regarding previous experience with computers and were pretested on 

attitudes toward computer-assisted instruction. The older participants had less 

experience with computers than did their younger counterparts, 20 percent and 98 
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percent respectively. Pretests revealed their attitudes were slightly positive prior 

to the study and the posttest suggested that their attitudes became more positive 

after the completion of the study. Steinhaus (1981) reported on student attitudes 

toward computer-assisted instruction among college music majors. The data 

showed that the experimental group exhibited a very positive attitude toward the 

use of CAI. 

Skinner (1988) conducted a study of student attitudes toward computer-

assisted instruction at Ohio State University. The subjects were undergraduate 

students from different classifications, e.g., Freshmen, Sophomore, Junior, and 

Senior. The students completed tutorials and computer-managed instructional 

tests using the university's educational mainframe computer. The computer 

lessons were created using the Phoenix interactive computer-based training 

system. Three methods of instruction were used. These were TEXT-CAI-

GUIDED, TEXT-CAI-SOLO, and TEXT ONLY. In the TEXT-CAI-GUIDED, 

the students were required to read text material, complete a computer tutorial, 

respond to a quiz in the tutorial, and take a quiz over the entire unit. The 

TEXT-CAI-SOLO method required students to read the material in the text, 

complete CAI tutorials only for those objectives on which they needed additional 

help, and complete a quiz over the unit material. The TEXT ONLY were 

required to read the text and take the unit quiz. There were a total of nine units. 

The students were divided into two groups. Each group studied four of the 

units using the TEXT ONLY method. Group one used the TEXT-CAI-GUIDED 

for two units while group two used this method for three units. The TEXT-CAI-

SOLO was used by group one for three units and by group two for two units. 

This permitted each students to use all three methods of instruction selected for 
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conditeration in this study. This provided a basis for more accurate evaluation of 

each method. 

An instructional evaluation form was completed by all participants. It 

contained questions directed at determining the students' attitudes about the use 

of computer-assisted instruction. Specifically, the students were asked whether 

computer-assisted instruction was an appropriate instructional technique. Eighty-

seven point eight percent (87.8%) of the students responded that computer-

assisted instruction was appropriate. Four point six percent (4.6%) indicated that 

computer-assisted instruction was not appropriate. When asked whether they 

preferred computer-assisted instruction to other instructional methods, the 

students responded in the affirmative with an average of 67.8 percent preferring 

this method, 12 percent not preferring it, and 20.2 percent reported as undecided. 

Additionally they were asked if more courses should incorporate computer-

assisted instruction. The response was 66.2 percent in favor and 11.2 percent 

opposed with 22.6 percent undecided. When the students were also asked to 

evaluate the effectiveness of the three methods of instruction used in the study, 

91.2 percent responded that the computer was a valuable learning tool, 2.4 

percent reported that it was not, and 6.4 percent were undecided. Of the three 

methods used in the study, 92 percent of the students reported that the TEXT-

CAI-GUIDED method was very effective. Seventy-eight percent (78%) of the 

students reported that TEXT-CAI-SOLO was very effective. Only 36 percent of 

the students reported that the TEXT ONLY method was very effective. 

A group of 127 male and 86 female undergraduate students was the sample 

used in an examination of problem-solving ability and student attitudes toward 

computers. The findings indicate that computer-assisted instruction had a positive 
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affect on students attitudes. The students who used the computer displayed an 

increase in appreciation of computers and quantitative methods (Fowler 1983). A 

similar study attempting to evaluate CAI modules found that students gained a 

deeper appreciation for the subject matter. A sample of 57 students responded to 

an attitude instrument using a Likert scale where 1 was strongly disagree and 5 

was strongly agree. The mean responses are presented in table 5 (Groop et al 

1985, 164). 

Table 5: Summary of Mean Responses to Survey Questions 

Question Mean Response 

1.1 enjoyed using the computer instruction. 4.0 

2.1 found the computer instruction easy to use. 3.8 

3.1 feel the computer is an aid to learning. 4.2 

4. I would recommend the use of computers in other courses. 4.1 

Source: Groop, Richard, Dodge, Sheridan, and Manson, Gary. 1985. 
Microcomputer Modules for Undergraduate Geography. Journal of Geography. 
84(4) (July-August): 61-64. 

One of the reasons why students preferred computer-assisted methods 

appeared to be the interactive nature of computers. Students enjoy the 

opportunity to respond (OTR) to instruction. Skinner (1988) suggested that the 

number of OTR's (1 OTR per minute compared to 0 OTR's per minute in a 

traditional classroom setting) provided by computer-assisted instruction resulted in 

an increased mastery of the subject material and an increased sense of satisfaction 

on the part of the students. Skinner's last reason for student preference of CAI 

was that "CAI creates a safe and comfortable learning environment for students. 

Students are typically allowed to progress at their own pace in most CAI programs 
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at the college level." (Skinner 1988, 14). This technique gave the student control 

over the learning process. Learner control appeared to be an important element 

in the level of achievement. Students worked with the material as often as 

required to master the subject. When a comfortable level of achievement was 

reached, they take the required quizzes. In addition, students were not criticized 

or ridiculed when they make mistakes. They felt safe and secure when using 

computer-assisted instruction. Students were not afraid to make mistakes and 

were more willing to make attempts to respond regardless of the outcome. They 

were more open and willing to learn from their mistakes. These assets of 

computer-assisted instruction tended to generate positive attitudes among the 

students. 

In the Faircloth, Clawson, and Godwin (1986) study, the students indicated 

that computers were useful, (91.4 percent). They indicated that knowing about 

computers can be helpful when seeking employment (85.7 percent). Further they 

reported that using computers was not boring (71.5 percent) and that computer 

can be used effectively for teaching (71.4 percent). 

It has been suggested that not only do students develop positive attitudes 

toward the use of computers for instruction but that the use of computers may 

even improve students' attitudes toward the subject matter material. This 

hypothesis was examined in a study by Ware (1989). His research project 

attempted to assess skills and attitudes toward statistics. One hundred-twenty 

college students were divided into three groups. The first group consisted of 55 

students who had used computers for conducting analyses. Group 2 consisted of 

41 students who had not used a computer and group 3 consisted of 24 students 

who had not taken statistics. The difference in favorable attitudes of group 1 
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toward statistics was statistically significant. This suggested that computers 

fostered a positive attitude toward the subject matter material. A meta-analysis 

conducted by Kulik and Kulik (1986, 95) revealed that "7 of the 11 studies 

reported more favorable attitudes for students" in the computer classes. Of the 13 

studies examined, 9 suggested that students felt that the quality of instruction was 

better in the computer classes. Additionally student satisfaction was reported as 

high in a study by Lehman (1985). The study involved college students in a 

statistics and research design class. The computer was used for all calculations. 

This allowed more time for analysis of collected data and required that a 

minimum amount of time be devoted to teaching methods of computation. He 

indicated that students gained greater insight into the relevance of statistical 

analysis of research data and; thus, an appreciation for the topic. 

MacGregor (1988) reported that students' attitudes toward instruction and 

algebra improved. "This finding supports the results of recent research . . . 

indicating computer-assisted instruction has a positive effect on college students' 

attitudes toward instruction and the subject studied." (MacGregor 1988, 461). In a 

study conducted by Billings and Cobb (1992), students indicated a positive attitude 

toward the use of interactive video instruction. Students' attitudes toward the 

subject matter also improved. The researchers inferred that this improvement was 

fostered by the instructional method. 

Not all research studies have reported highly positive results. There are a 

number of studies that have reported only moderately positive attitude toward 

computers as instructional tools. Still other studies produced no positive attitudes 

at all. Often the students were simply undecided regarding computer-assisted 

instruction. 
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Analysis of the responses to an attitude questionnaire administered to 

medical students at the University of Arkansas medical school revealed that "74% 

of the students agreed that microcomputers could improve the quality of their 

medical education; 83% agreed that microcomputers can help medical students 

learn. In addition, 59% of the students believed computer-delivered instruction 

would help them improve their level of learning" (Whiteside, Lang, and Whiteside 

1989, 92). Of the 102 students surveyed, 32 percent felt that computer-assisted 

instruction was no better than other instructional methods. Fifty-four percent said 

they would rather learn from lecture while 34 percent were simply not sure. 

Finally 61 percent of the students felt that computers "would cause more problems 

than they would solve" (Whiteside, Lang, and Whiteside 1989, 92). 

Drew University was the scene of an extensive effort to achieve college-wide 

integration of microcomputers into the liberal arts curriculum. In a paper 

presented to the 16th Annual Meeting of the Society for Computers in Psychology, 

the researchers assessed the results of 14 separate studies relating to the use of 

computer-assisted instruction at Drew University. After the investment of much 

time and effort, some rather disappointing results were reported. "Drew 

University students were only moderately favorable in their attitudes toward 

computer exercises" (Domber and Mills 1985, 137). Further, "the students 

reported their conviction that the computers helped them learn and indicated an 

interest in the exercises, but evidenced little excitement about the new teaching 

method" (Domber and Mills 1985, 137). 

Student Attitudes and Achievement 

There have been many studies examining computer-assisted instruction as a 

learning tool. Most of these have centered on the effectiveness of this method as 
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evidenced by the achievement of the subjects involved. A number of these studies 

have attempted to measure student attitudes relating to the use of the computer 

as an instructional tool. The results of some of these studies have been reported 

in the preceding sections of this chapter. Current theory of learning explains that 

attitude can affect learning. It has been found that if students have positive 

attitudes toward the subject matter as well as toward the learning process in 

general they will learn more in a shorter period of time. Several studies of the 

use of computer-assisted instruction have focused on the extent of the interaction 

between attitude and achievement. Among them is the study by Gail Munger and 

Brenda Loyd (1989). They reported on the attitudes of 60 high school students 

regarding computers and calculators. The results suggested that students with 

more positive attitudes performed better than students with more negative 

attitudes. Mausner (1983) conducted a study using computer-assisted instruction 

designed to help students develop problem-solving strategies. The results 

suggested that achievement was influenced by attitude. Students who had a 

positive attitude regarding mathematics tended to do well while those with 

negative attitudes tended to do poorly. Akbari-Zarin and Gray (1990) suggested 

that better attitudes toward computer-assisted instruction do indeed manifest 

themselves in higher achievement. "Typically, attitudes correlate positively with 

perceptions of success during lessons: Academic success is usually accompanied by 

positive attitudes, while lack of success is associated with negative attitudes." 

(Dalton, Hannafin, and Hooper 198 , 22). Likewise the data collected in a study 

involving nursing students indicated that attitude was related to achievement. The 

study involved the use of interactive video CAI. The results showed that students 

with positive attitudes had higher achievement levels (Billings and Cobb, 1992). 
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As was the case with the relationship of computer-assisted instruction and 

achievement, universal agreement on the relationship of attitudes and 

achievement does not exist. Several studies have indicated that there was little or 

no relationship between academic success and attitude with regard to the use of 

computer-assisted instruction. Faircloth, Clawson, and Godwin (1986, 12) found 

that "neither traditional measures of cognitive capabilities such as I.Q. . . . nor 

subjective measures of familiarity with computers and attitudes . . . were related 

to the amount that students learned". One explanation was that the sample "did 

not accurately represent the whole range of possibilities on each of these 

variables". Additional study was suggested in order to conduct a more complete 

examination the attitude variable. Another explanation was that the lack of 

accurate measurement of the "subjective constructs" created errors. Additionally 

they suggested that "these factors really are not related to the amount of learning 

students achieve via CAI; that is, computer-assisted instruction, when well-

designed, is equally effective with students with different levels of intelligence, 

academic achievement, and feeling about computers". 

Steinhaus (1981) reported on student attitudes toward computer-assisted 

instruction among college music majors. While the data showed no significant 

difference between the achievement of the experimental and control groups, the 

experimental group did exhibit a very positive attitude toward the use of CAI. 

This would suggest that while positive attitudes are nice to promote, they are not 

a mandatory ingredient for academic success. 

In an article by Kulik and Kulik (1987, 224) several conclusions were drawn 

from separate meta-analyses. One of these conclusions supported the view that 

while computer-assisted instruction tended to raise attitude toward instruction, it 
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did not have positive effects in every area in which it was studied. "The average 

effect size in 17 studies on attitude toward computers was .033 . . . the average 

effect size in 29 studies of attitude toward subject matter was near zero." 

Several conclusions have been reached regarding student attitudes and CAI. 

It has been shown that CAI produced positive attitudes toward CAI among 

students. Further, student attitudes regarding the subject mater material was also 

improved. At the same time caution was urged regarding the findings. It was 

suggested that positive attitude were not an absolute necessity in order for 

achievement to occur. Researchers indicated that subject matter alone may 

positively influence student attitudes and achievement when utilizing computer-

assisted instruction instead of CAI produced positive influence . There may be 

many subject matter areas which could benefit greatly from the use of computer-

assisted instruction but each one must be examined and the efficacy of computer-

assisted instruction determined based on the results of those investigations. Most 

of the studies cited suggested that further investigation should be undertaken in 

order to answer the question of the effect of attitude on achievement when 

employing computer-assisted instruction as a teaching tool. 

Instructional Time and Computer-Assisted Instruction 

Computer-assisted instruction has been used to improve instructional 

efficiency. Instructional time, properly used, improved the efficiency of that 

instruction. Researchers have reported the effects of computer-assisted 

instruction on the time required to complete specified amounts of subject 

material. They have also reported the effects of computer-assisted instruction on 

the efficient use of instructional manpower. In most instances, time as an 

instructional factor was an ancillary area of interest to the primary purpose of the 



41 

study, (to measure the level of achievement by students through the use of 

computer-assisted instruction). One such study was that conducted by Schroeder 

and Kent (1982). They reported that students in the group using computer-

assisted instruction were able to move through the material faster than the 

students taught in a traditional lecture/laboratory group. One of the reasons 

reported by the students for this decrease in time spent was that they were able to 

skip over material that they had mastered and concentrate on new or more 

complex material. The study reported no significant difference between the 

control and experimental group regarding achievement which indicated that 

computer-assisted instruction was at least as effective as the traditional method. 

The fact that less time use needed to reach the reported level of achievement 

illustrates the efficiency of CAI in this case. 

Wyman (1989) reported a significant difference in the time required to 

complete instruction between a group of students using Computer-Assisted 

Learning (CAL) and a group being taught by the traditional lecture method. In 

his study, Wyman examined the effects of computer-assisted instruction on 

eleventh and twelfth grade physics students. One group was taught in a lecture 

setting and the other was taught using a computer tutorial. No significant 

difference was found between the groups as far as mastery was concerned. 

However, a statistically significant difference was found with regard to the time 

required to complete the instructional activities. "Although the null hypothesis 

was tested at the .05 level of significance, the difference was, in fact, significant at 

the .005 level, leaving little doubt that CAL can reduce instructional time without 

reducing the quality of learning." (Wyman 1989, 45) Further importance was 

attached to these findings because the students in the experimental group, due to 
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a lack of computer equipment, were often required to wait until a computer 

became available. This limitation increased the time needed by these students to 

complete the lessons. Had adequate equipment been available the time reported 

in the study would surely have been reduced even further resulting in an even 

greater and more statistically significant difference between the groups. 

A study was conducted by Shlechter (1990) using small group CBT, 

Computer Based Training, and individual CBT. He found that less time was 

required to complete the material by the students in the small group CBT. The 

study suggested that group interaction may positively influence the time required 

to reach mastery of the material. 

In other studies the results have been similar. The meta-analysis conducted 

by Kulik and Kulik (1987) reported on 28 studies examining the amount of 

instructional time required to teach subject material. Students using computer-

assisted instruction completed the material in only 68 percent of the time required 

by students taught in traditional environments. In a meta-analysis conducted a 

year earlier it was found that instructional time for the experimental groups was 

only 71 percent of that required of the control groups (Kulik, Kulik, and Shwalb 

1986). 

Included in the benefits of reduced time of instruction was the fact that more 

material can be incorporated. "In addition, the expanded coverage, particularly of 

the ANOVA topics, has made it possible for instructors in other courses to add 

new material." (Lehman 1987, 129). This broadens the educational experience of 

the student and facilitating more rapid advancement. 

The efficient use of time also applies to the time commitment of the teachers 

and staff involved in the educational process. Flechsig and Seamans (1987) 
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reported that the time required to complete the subject material was the same in 

both groups. However, the time required of the staff was significantly reduced 

after the initial set up of the instructional material. Another study indicated that 

"the average length of time needed to correct an exercise was approximately eight 

minutes. Since each student worked a minimum of two menu simulations, the 

instructor was spared at least twenty hours of time spent in checking student 

work" (Schroeder and Kent 1982, 89). 

Computer-Assisted Instruction and Retention of Learning 

The question of the impact of computer-assisted instruction on retention is 

one which has undergone scrutiny in the past. Limited reports of the impact of 

computer-assisted instruction on retention have been published in several journals. 

Most often researchers are unable to measure retention because the length of 

time available for study does not lend itself to longitudinal research. Kulik and 

Kulik (1986) reported on an analysis of six studies, out of a total of 99, which 

examined performance on follow-up examinations of Computer Based Education 

(CBE) and traditionally taught classes. The follow-up period varied from 2 to 10 

weeks. The effect size (ES) of these studies was not representative of all the 

studies analyzed. The effect size for final examinations of the pool of studies was 

0.26. The effect size for the final examinations of the six studies was .02. "It 

would be risky, therefore, to draw any general conclusions for these six studies. 

The average retention ES in the six studies was 0.18." (Kulik and Kulik 1986, 93). 

Shlechter (1990) studied the relationship between computer-assisted 

instruction on retention. The study was conducted using military personnel in 

individual Computer Based Training (CBT) and group CBT. Retention was 

better in the group CBT than in the individual CBT. Shlecthter believed that this 
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difference was due in part to the group interaction. When students had the 

opportunity to discuss the material they increased their ability to recall it at a 

later time. 

The impact of computer-assisted instruction on retention was addressed in a 

study of methods of instruction. The study was conducted over a four month 

period during which time the students studied nine separate units of material. 

Data from the final examination suggested that retention was higher among the 

students who used CAI. "Students responded correctly to an average of 8.9% 

more questions which related to the material taught under CAI conditions." 

(Skinner 1988, 13). 

An exploratory study attempting to ascertain the effectiveness of word 

processors as teaching tools for spelling was conducted by McClurg and Kasakow 

(1989). The researchers divided fifty-one students into three groups. One group 

used word processors with spell checkers, the second used a computer tutorial and 

the third group used a textbook and workbook exercises only. Each group was 

pretested prior to the beginning of the study. Each week the students were 

posttested on the spelling words for that week. A delayed posttest was 

administered three weeks after the conclusion of the treatment. It consisted of 

thirty-six words randomly selected for the words studied by the students. An 

analysis of the data revealed a significant difference in the retention of the word 

processing group and the computer tutorial group over the textbook group. The 

researchers reported a 17 percent increase on the delayed posttest. The 

difference between the word processing group and the textbook group was 

significant at the p <.01 level. The difference between the computer tutorial 

groups and the textbook group was significant at the p < .05 level. This indicated 
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that the use of the computer was more effective than the traditional textbook. 

Interestingly, there was not a significant difference between the two computer 

groups which indicated that either method produced similar results. 

A meta-analysis of twenty-four studies was conducted by Kulik, Kulik, and 

Shwalb (1986). They reported on three studies which attempted to measure 

retention. The first study reported that the scores for the experimental (CBE) 

group on a test given six weeks after the treatment were .45 standard deviations 

higher than the scores of a control group. The second study reported test scores 

of the experimental group to be 0.19 standard deviations higher than the control 

group after a two week interval. The third study yielded an effect size of 0.17 

between groups after a six week interval. All three studies reported positive 

results. It should be noted however, that "the average retention ES for the three 

studies was 0.27 - a value somewhat lower than the intermediate-posttest ES of 

0.39 for the same three studies" (Kulik, Kulik, and Shwalb 1986, 247). 

According to the literature, retention can be improved by the use of CAI. 

The reasons for this improvement was not clear. The difficulty faced by 

researchers was a lack of sufficient time available for the studies. Most studies 

lasted only a few weeks. In some studies conducted over a period of several 

months factors other than CAI use influenced retention. 



CHAPTER III 

PROCEDURES FOR COLLECTING THE DATA 

The Population 

The population for this study consisted of students enrolled in the Private 

Pilot Ground School course at Mountain View College in the Fall 1992 semester. 

These students were used in the study because they comprise the largest group of 

students in the Aviation Technology program at Mountain View College. 

Additionally, they were required to study the subject matter under investigation 

therefore the effort put forth by this group was of personal benefit to them. 

Further they lacked experience with the interpretation of coded weather data. 

The population from which the sample was taken was 73 students. 

The Sample 

The sample was comprised of two intact groups selected from the population. 

Mountain View College offers four separate classes of the Private Pilot Ground 

School course each semester. Two of these classes were selected to participate in 

the study. One of the two classes was randomly assigned to the control group 

leaving the other class to be assigned to the experimental group. The sample 

consisted of 40 students 20 in each group. 

Research Design 

The design selected for this study was the Posttest-Only Control Group 

design. This design was selected over the Pretest-Posttest Control Group design 

because the subject matter under investigation was new to the students and would 
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therefore render pre-testing inappropriate (Campbell and Stanley 1963, 25). 

Adequate control of variance was provided by the use of analysis of covariance. 

The Posttest-Only Control Group design eliminated the test reactivity often 

associated with pretesting. 

Students in the control group were taught to interpret coded weather data by 

the lecture method. This is the most commonly used methodology. The 

experimental group was taught to interpret coded weather data by computer 

tutorial. The experimental group was required to use the computer lab at 

Mountain View College for their instruction. This facilitated control over the 

materials used during instruction and time spent by the students on the 

instruction. The materials used in the lecture class was based on a printout of the 

computer tutorial. The students in the control group were given exercises which 

were identical to those completed by the experimental group except that the 

exercises were paper based rather than computer based. The materials used in 

computer tutorial were created by the researcher and the lecture class was taught 

by the researcher. This controls for any variance which might have been caused 

by multiple instructors. The results of the first posttest were used to test 

hypotheses number 1 and 3. 

At the completion of the first posttest, an attitude questionnaire was 

administered to each group. The questionnaire was constructed by the researcher. 

The purpose of the questionnaire was to determine the attitude of the students 

toward the specific method of instruction received by each group. These results 

were used in the testing of hypotheses number 2 and 3. 

The amount of time required to complete the instruction was recorded for 

both the experimental and control groups. The instruction time required by 
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students in the experimental group was recorded by the computer tutorial itself. 

The instruction time required by the control group was recorded by the instructor. 

The results were used in testing hypothesis number 4. 

Approximately six weeks after the completion of instruction, the students in 

both groups were given a second posttest. This test was created by the instructor 

and was similar in design to and covered the material examined by the first 

posttest. The actual questions were different from those used on the first posttest. 

However the supplemental material was the same as used with the first posttest. 

The results were used in testing hypothesis number 5. 

The Experimental Materials 

One of the obstacles to the study was that a suitable tutorial package to 

present the subject material was not available to the researcher. This fact 

required the researcher to construct such a package. The software used to create 

the instructional package was called Question Mark. It was developed by 

Question Mark Computing of London, England for use with IBM PC and 

compatible computers operating with MS-DOS or PC-DOS 2.0 or higher. 384K of 

memory is required for operation of the complete software package. However, it 

will run on computers with a minimum of 256K memory. It requires dual floppy 

drives or a single floppy drive with at least 720K capacity. A hard disk is 

recommended and the software provides printer and Microsoft mouse support. 

Question Mark was designed as a test generation and administration package. 

In the design the authors incorporated the capability to present text and graphics 

on the same screen. Since it also had the ability to ask and score questions this 

package was well suited for use in this study. Appendix B contains representative 

screens used in the tutorial. 
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The subject matter information for the computer tutorial used in this study 

came from the Federal Aviation Administration publication, Aviation Weather 

Services AC 00-45C. This publication explains the interpretation and use of 

aviation weather products available from the National Weather Service. Four 

aviation weather products were selected for use in the tutorial. These were 

Surface Aviation Reports, PIREPS, Terminal Forecasts, and Winds and 

Temperatures Aloft Forecasts. These were chosen because they are the primary 

weather products consulted by pilots prior to flight operations. Each of these 

weather products were broken into small pieces and systematically presented to 

the student in text and graphic form. Students were presented with one of the 

small pieces and then asked questions about the material presented. Each 

subsequent segment built on the preceding one until the entire report or forecast 

was covered. At the end of the presentation the students were required to read 

and interpret a complete report or forecast. 

The instructional package was demonstrated to three aviation instructors 

from Mountain View College. After reviewing the material they concluded that 

the materia] contained in the package was appropriate and sufficiently detailed to 

meet the objectives of this study. 

The tutorial was then distributed to several advanced aviation students at 

Mountain View. After completion of the tutorial the students reported a high 

level of satisfaction with the instructional package. As a result of this evaluation, 

several minor changes were made to increase readability and clarity. 

The lecture group was instruction was developed using a printout of the 

computer tutorial. The lecture lessons were broken into the same small segments 

used in the tutorial. The instructor provided written exercises to the students at 
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the end of each segment. These written exercises were identical to the ones 

presented by the tutorial package. Appendix C contains samples of the written 

exercises. Upon completion of a series of lessons on a specific report or forecast 

the students were required to read and interpret a complete sample of the report 

or forecast they had studied. The intent was to make the lecture lessons parallel 

as closely as possible the lessons presented by the computer tutorial. 

Instrumentation 

The first and second posttest instruments were comprised of 50 questions. 

The tests were designed such that the student must supply an answer. It was 

decided by the researcher that providing multiple choice selections would assist 

the student in guessing and therefore fail to accurately measure the true 

achievement of the student. An additional benefit that came from the use of this 

type of questioning was realism. In the "real world" of aviation, pilots are 

expected to read and interpret the weather data without the advantage of having a 

list of suggested answers from which to choose. 

Reliability of the posttest instruments was determined by use of the split-half 

test of reliability (Thomas and Young 1986, 132). The tests were administered to 

a group of advanced aviation students. The tests were split into even and odd 

questions for analysis. The Spearman-Brown prophecy formula was used to 

analyze the correlation coefficient derived from each half of each test. This 

procedure yielded a coefficient of internal consistency which was a measure of the 

reliability of the test. Since speed of completion of the test was not a factor this 

process was appropriate (Thomas and Young 1986, 132). The mean and standard 

deviation of each half of the first posttest is reported in table 6. 
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Even Questions Odd Questions 

Mean 45.60 66.67 

Standard Deviation 16.53 16.52 

Sample Size !Z
 

1! o N = 30 

The correlation coefficient that resulted from the analysis was r = .84658. 

This value was used in the Spearman-Brown prophecy formula to calculate a 

coefficient of internal consistency of .9169. This value indicated a high degree of 

reliability of the first posttest. In addition to the split-half procedure, the Kuder-

Richardson (K-R 21) formula was employed as a second check of reliability. This 

is a conservative estimate of the reliability coefficient (Thomas and Young 1986, 

134). This procedure resulted in the calculation of a coefficient of internal 

consistency of r = .82109. This value indicated a high degree of reliability of the 

first posttest. The same procedure was followed with the second posttest. The 

results are displayed in table 7. 

Even Questions Odd Questions 

Mean 55.47 65.93 

Standard Deviation 14.36 15.82 

Sample Size N = 30 N = 30 

The coefficient of internal consistency calculated by the Spearman-Brown 

prophecy formula was r = .8972 and the K-R 21 formula revealed a coefficient of 

internal consistency of r = .8329. Both posttest instruments had high degrees of 

reliability. 

Content validity of both posttest instruments was determined initially by the 

researcher. This was accomplished as the posttests were developed. Next the 
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content validity was judged by a panel of experts (Kerlinger 1986, 418). This 

panel was comprised of three aviation instructors at Mountain View College. The 

panel members were given copies of the posttest instruments. They were told that 

the tests were intended for use in measuring student knowledge of the reading 

and interpretation of aviation weather reports and forecasts. Since these 

instructors were well acquainted with the topic and the skills needed by students 

they concluded that the posttest instruments had content validity and would in fact 

accurately measure the variables under consideration. Appendix D contains a 

copy of the first posttest and supplemental data and Appendix E contains a copy 

of the second posttest. 

The attitude survey was developed by the researcher. It was patterned after 

a survey instrument used in a study conducted by Kenneth E. German. The 

purpose of German's study was to verify the validity and reliability of the Brown 

Scale of Expressed Attitudes Toward Computer Instruction. The reliability of the 

Brown Scale was calculated to be r=.88 (German 1988, 22). German calculated a 

Cronback alpha reliability index of .87 (German 1988, 24). He concluded that the 

Brown Scale was a reliable and valid instrument for determining attitude toward 

computer assisted instruction (German 1988, 24). The Brown Scale consisted of 

40 questions. The instrument developed by the researcher consists of 12 

questions. Most of the questions were worded similarly to the Brown Scale. The 

content validity of the questionnaire was determined by a panel of experts. This 

panel consisted of two math instructors at Mountain View College and several 

professors from the University of North Texas including Dr. Earl McCallon, 

Dr. William Brookshire, and Dr. L. Fred Thomas. Several suggestions were 

offered regarding format but none of the panel questioned the validity. Dr. 
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Thomas wrote, " I have reviewed your questionnaire designed to assess the 

students' attitudes toward the method of instruction they are receiving and believe 

that it has content validity for your purpose. Also, I believe that you have an 

adequate number of items so that you can treat the data as interval level, if you 

combine the scores for a total score." (Thomas 1992). 

The reliability of the researcher developed questionnaire was determined by 

the test-retest method (Thomas and Young 1986, 131). Two administrations of 

the questionnaire were conducted within two weeks of one another. The means 

and standard deviations of the sample data are presented in table 8. 

Table 8: Means and Standard Deviations of Attitude Instrument Test-retest 

First Administration Second Administration 

Mean 42.82 41.68 

Standard Deviation 5.27 5.13 

Sample Size N = 34 N = 34 

A coefficient of stability was then calculated. The result of this calculation 

revealed an r = .86568. This value indicated a high degree of reliability for the 

attitude instrument. The attitude instrument is contained in Appendix F. 



CHAPTER IV 

FINDINGS 

This chapter presents an analysis of the data collected during a study 

involving 40 college level aviation students. These students learned to read and 

interpret the weather data that is available from the National Weather Service. 

The study was designed to examine the use of computer-assisted instruction as a 

primary method of instruction. If this method is at least as effective as lecture 

then it may be used as an alternative to classroom lecture. Achievement data 

were collected from the forty (40) students to determine effectiveness of methods 

of instruction. Data concerning student attitude toward method of instruction 

were collected for analysis concerning the impact of attitude on student 

achievement. In addition, data were collected regarding the amount of time 

required to complete the instruction to determine if time could be saved through 

the use of computer-assisted instruction. The following paragraphs contain an 

analysis of each hypothesis under investigation together with a summary of the 

data, the type of test used, statistical test results, and an acceptance or rejection of 

the particular hypothesis under consideration. 

Presentation of Data 

The data for this study were collected through tests and questionnaires 

administered to the lecture and computer-assisted instruction groups as well as 

covariate data obtained from student records. The variables under investigation 

were achievement on two separate posttests, student attitude toward the method 
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of instruction, the amount of time required by each group to complete the 

instruction, and the covariate which was the final grade earned in the private pilot 

course. The posttest scores were based on a maximum possible value of 100 

points. Appendix D contains an example of the first posttest and the 

supplemental material used by the students to answer the questions on the test. 

Appendix E contains an example of the second posttest. 

The attitude instrument was a Likert-type scale ranging from strongly 

disagree equals one (1) to strongly agree which equals five (5) with a maximum 

possible point value of sixty (60). An example of the attitude instrument is found 

in Appendix F. Time was measured by the researcher in hours and tenths of 

hours. The control group (classroom lecture) received instruction that varied in 

time from a low of three (3) hours to a maximum of four (4) hours. The hours of 

instruction of the experimental group (computer-assisted instruction) varied from 

a low of 2.5 hours to a high of 4.0 hours. The covariate (final course average) 

data for both groups was derived from an average of five (5) tests taken during 

the semester. 

The improvement in both groups indicated by the difference in means 

between the first and second posttest is probably due to time spent by the 

students studying the material when preparing for the third course test. The third 

test administered during the private pilot course involved some of the same 

information as that covered by this study. There was a narrowing in the range of 

grades between the first and second posttests. The standard deviation had also 

been reduced from 17.49 to 10.86 in the lecture group and from 15.88 to 10.31 in 

the computer-assisted instruction group which indicated that at the end of the 

study there was less variability in the data than at the beginning and therefore 
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greater homogeneity within both the lecture and computer-assisted instruction 

groups. The means and standard deviations of the data for the lecture and 

computer-assisted instruction groups are reported in Tables 9 and 10. These data 

provide a basis of comparison of the groups. 

Table 9: Means, Standard Deviations, and Ranges for Lecture Group Data 

Variable Sample Size Mean 
Standard 
Deviation Range 

Posttest 1 20 56.70 17.49 34 - 94 

Posttest 2 20 70.00 10.86 42 - 84 

Attitude 20 43.65 3.83 3 8 - 5 1 

Time 20 3.90 .24 3 - 4 

Covariate 20 87.80 5.43 75 - 96 

Table 10: Means, Standard Deviations, and Ranges for CAI Group Data 

Variable Sample Size Mean 
Standard 
Deviation Range 

Posttest 1 20 70.30 15.88 38 - 100 

Posttest 2 20 77.00 10.31 68 - 100 

Attitude 20 43.30 4.28 38 -53 

Time 20 3.14 .33 2.5 - 4.0 

Covariate 20 86.75 4.20 82 - 94 

The data in this study were examined statistically using a computer statistical 

package called STATS - 2 by Statsoft. This package was designed as a 

compliment to Lotus 123. It allows the import of data directly from Lotus or data 

may be entered directly into the package. The researcher elected to use the 

direct entry method. Data entry and computations were completed twice for each 

test conducted in this study. This procedure was used to insure against inaccurate 
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calculations or data entry errors by the researcher. In each instance the results 

obtained in the first trial were in agreement with the second trial. 

Hypothesis 1 

The first hypothesis dealt with differences in student achievement between 

the computer-assisted instruction and lecture groups based on method of 

instruction. The following is a restatement of the first hypothesis. There will be 

no significant difference between the achievement of students taught by computer-

assisted instruction and those taught by the traditional lecture method. The alpha 

level selected for this test was p= <.05. This level of significance was considered 

appropriate in that it provided adequate protection from a Type I error. This 

hypothesis was examined first by an analysis of covariance and then by use of a t-

test of independent samples. The adjustment by the covariate to the means of 

both the computer-assisted instruction and lecture groups was slight. This 

indicated a relatively homogeneous sample. The lack of significant adjustment to 

the group means by the analysis of covariance indicates that the within group 

variance was minimal for the two groups. The assumption of normal distribution 

was therefore a reasonable assumption. Table 11 presents the unadjusted and 

adjusted means for the computer-assisted instruction and lecture groups. 

Variable Sample Size 
Unadjusted Adjusted Mean 

Variable Sample Size Mean 
Adjusted Mean 

CAI group 20 70.30 70.81 

Lecture group 20 56.70 56.19 

Table 12 contains the data analysis for the analysis of covariance. The 

dependent variable was the first posttest. The covariate was the final course 
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grade. The independent variable was group membership. There was a significant 

difference found between the posttest scores of the computer-assisted instruction 

group and the lecture group. There was a probability of less than one percent, p 

= .008 that the difference found in the analysis occurred by chance rather than as 

a result of the treatment. Stated another way, the difference in the scores 

attained by the computer-assisted instruction group and those attained by the 

lecture group was significantly greater than could have occurred by chance. 

Therefore the computer-assisted instruction appeared to be more effective than 

classroom lecture in teaching students to read and interpret coded weather data. 

Table 12: Analysis of Covariance for Posttest 1 Scores 

Source of 
Variation SS dF MS F P 

Between 

Group 2106.46 1 2106.46 7.92 .008 

Covariate 759.69 1 759.69 2.86 .096 

Within 9844.71 37 266.07 

An analysis of the covariate data (final course average) was conducted to 

determine if a significant difference existed between scores of the computer-

assisted instruction and lecture group. The researcher wished to examine the 

variation between the lecture group and the computer-assisted instruction group 

with regard to the final course grades. A t-test with an alpha level of p = < .05 was 

used for this purpose. A t statistic, t(38) = .683, resulted from this analysis. This 

value corresponded to a probability of p = .5053 which inferred that no 

significant difference existed between the scores of the computer-assisted 

instruction group and the lecture group with regard to the covariate. This 

indicated that the groups appear to be rather homogeneous and therefore the 
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assumption of normal distribution is once again shown to be a reasonable 

assumption. The lack of appreciable variation in the covariate data can be 

observed in Table 13 which displays the means, standard deviations, and results of 

the analysis of the covariate data. 

Standard 
Group Sample Size Mean Deviation 

CAI group 20 86.75 4.20 

Lecture group 20 87.80 5.43 
t(38) = .683 p = .5053 

Additionally, a t-test was performed on the first posttest data to 

corroborate the statistically significant difference found between the achievement 

scores of the computer-assisted instruction and lecture groups as a consequence of 

the analysis of covariance procedure. The test derived a t statistic, t(38) = 2.574 

with a corresponding probability of p = .0135. The results of the data analysis 

are presented in Table 14. 

Table 14: Analysis of Posttest 1 Scores (t-test) 

Standard 
Group Sample Size Mean Deviation 

CAI group 20 70.30 15.88 
Lecture group 20 56.70 17.49 

The means and standard deviations calculated by this test were identical to 

the ones calculated by the analysis of covariance. The probability derived by this 

test (p = .0135) was more conservative than that produced by the analysis of 

covariance (p = .008). However, both tests rendered a statistically significant 
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difference between the first posttest scores of the computer-assisted instruction 

and lecture groups. Based on this analysis, the null hypothesis was rejected. 

Hypothesis 2 

The second hypothesis involved the examination of student attitude toward 

the method of instruction that the computer-assisted instruction and lecture 

groups received. It was hypothesized that there would be no significant difference 

between the attitudes expresses by students taught by computer-assisted 

instruction and those taught by the lecture method toward the method of 

instruction. A t-test was used to analyze the data. The alpha level selected for 

the test was p= <.05. This alpha level was considered as adequate protection 

from a Type I error. The results of this analysis indicated a considerable lack of 

statistical significance between the computer-assisted instruction and lecture group 

with regard to attitude as evidenced by a t statistic of t(38) = .273 and a 

corresponding probability of p = .7769. No particular preference was shown 

toward either method of instruction. Both groups displayed a positive attitude 

toward the particular method of instruction they had received as evidenced by the 

means being above thirty-six (36). Thirty-six (36) was the score representing 

neither agree or disagree. Thirty-six (36) to forty-eight (48) was the range in 

which positive attitudes begin to be indicated. The null hypothesis was retained. 

Table 15 displays the results of the calculations. 

Group 
Standard 

Group Sample Size Mean Deviation 
CAI group 20 43.30 4.28 
Lecture group 20 43.65 3.83 

t(38) = .273 p = .7769 
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Hypothesis 3 

In an effort to determine if attitude toward method of instruction had any 

impact on achievement, the researcher put forth the third hypothesis. It was 

hypothesized that there would be no significant difference between the 

achievement of students taught by computer-assisted instruction and those taught 

by the traditional lecture method when attitude was used as a covariate. An 

analysis of covariance was conducted to ascertain the impact of attitude toward 

method of instruction on student achievement. The alpha level of p = < .05 was 

selected for this analysis. This alpha level was considered to provide adequate 

protection from a Type I error. After the calculations were completed, a cursory 

examination of the adjusted and unadjusted means was undertaken to determine 

to what degree, if any, attitude impacted achievement. The adjustment by the 

covariate to the means of both the computer-assisted instruction and lecture 

groups was slight. This indicated a relatively homogeneous sample. The lack of 

significant adjustment to the group means by the analysis of covariance indicates 

that the within group variance was minimal for the experimental and lecture 

groups. The assumption of normal distribution was therefore a reasonable 

assumption. The adjusted and unadjusted means are displayed in Table 16. 

Table 16: Unadjusted and Adjusted Means for the Experimental and Control 

Unadjusted Adjusted Mean 
Variable Sample Size Mean 

Adjusted Mean 

CAI group 20 70.30 70.266 

Lecture group 20 56.70 56.734 

For the purpose of the analysis, the dependant variable was achievement 

on posttest 1, the covariate was attitude toward method of instruction, and the 
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independent variable was group membership; i.e., computer-assisted instruction 

group or lecture group. The results of the analysis of covariance indicated that in 

this study, attitude did not appear to have an impact on achievement. This 

finding was inferred by the F value of 0.082 and its corresponding probability of 

p = 0.777. Attitude toward method of instruction appeared not to be a significant 

factor. The level of student achievement was not dependent on attitude toward 

method of instruction. The major factor influencing student achievement was 

group membership. Table 17 contains the data analysis for hypothesis 3. 

Table 17: Analysis of Covariance for Posttest 1 Scores and Attitude 

Source of 
Variation SS dF MS F P 

Between 

Groups 1827.709 1 1827.709 6.391 0.016 

Covariate 23.322 1 23.322 0.082 0.777 

Within 9844.707 37 266.073 

To further examine the relationship or lack thereof between achievement 

and attitude, a second analysis of the data was conducted. The procedure selected 

for this analysis was a two-way analysis of variance. In this analysis the dependent 

variable was achievement indicated by the scores on posttest 1. The first 

independent variable was attitude and the second independent variable was group 

membership. The calculations revealed probabilities of p = 0.412 for group 

membership, p = 0.832 for attitude, and p = 0.548 for group x attitude. These 

probabilities were well outside the alpha level established for this test. The results 

of this second analysis served to substantiate the original analysis of covariance. 

Since no statistically significant difference was apparent the null hypothesis was 

retained. Table 18 contains the results of that analysis. 
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Table 18: Two-Way Analysis of Variance for Posttest 1 Scores, Attitude, and 

Source of 
Variation SS dF MS F P 

Between 

Groups 200.303 1 200.303 0.688 0.412 

Attitude 13.324 1 13.324 0.046 0.832 

Groups x Attitude 106.921 1 106.921 0.367 0.548 

Within 10474.158 36 290.949 

Hypothesis 4 

The fourth hypothesis involved an investigation of the amount of time 

required by the students to complete the material studied. It was hypothesized 

that there would be no significant difference between the time needed to 

complete the computer-assisted instruction and that required to complete the 

lecture method of instruction. A t-test utilizing an alpha level of p = < .05 was 

conducted to analyze the data. The difference in the time required by the 

computer-assisted instruction and lecture group to complete the material was 

found to be statistically significant. The probability of the time difference 

observed in this study occurring by chance is so small that the software package 

was not capable of displaying an exact value. The probability of this being a 

chance occurrence is less than 1/100 of one percent. The null hypothesis was 

rejected. The results of the analysis are contained in Table 19. 

Table 19: Analysis of Time Data (Time required to Complete Instruction) (t-test) 

Standard 
Group Sample Size Mean Deviation 

CAI group 20 3.14 0.339 
Lecture group 20 3.91 0.245 

t(38) = 8.230 p = .0000 
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Hypothesis 5 

Hypothesis number five (5) examined retention of subject matter by the 

computer-assisted instruction or lecture groups. It was hypothesized that there 

would be no significant difference between the level of retention of those students 

taught by computer-assisted instruction and those students taught by the 

traditional lecture method. A second posttest was administered six (6) weeks 

after the treatment to collect the data for this analysis. A t-test was used to 

analyze the data derived from the second posttest. An alpha level of p = < .05 

was established for this analysis. A t-statistic of t(38) = 2.091 with a 

corresponding statistically significant probability of p = .0409 was obtained. It 

appears from the data analysis that the computer-assisted instruction group had a 

higher level of retention than that of the lecture group. This was not as strong a 

relationship as had been previously discovered in the data analysis for other 

hypotheses. It was however statistically significant as it was beyond the p < .05 

level established for this test. The null hypothesis was rejected. The results of 

the data analysis including means and standard deviation of the two groups as 

well as the calculated probability are contained in Table 20. 

Table 20: Analysis of Posttest 2 Data (Retention between CAI and Lecture 
Groups)(t-test) 

Standard 
Group Sample Size Mean Deviation 

CAI group 20 77.00 10.311 

Lecture group 20 70.00 10.858 

t(38) = 2.091 p = .0409 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

Knowledge of current and future weather phenomenon is extremely 

important to pilots. It is therefore essential that student pilots learn all that they 

can about weather including the reading and interpretation of coded weather 

reports and forecasts. The researcher examined the effectiveness of teaching 

reading and interpretation of coded weather reports and forecasts by the use of 

computer-assisted instruction as an alternative to the traditional lecture approach 

to teaching this subject. In this study the researcher provided the teaching 

materials necessary to instruct the students in reading and interpreting Surface 

Aviation Reports, Terminal Forecasts, Winds and Temperature Aloft Forecasts, 

and Pireps. Specifically, the purpose of this study was to: 

1. determine the effectiveness of computer-assisted instruction when 

used as the primary method of instruction in teaching interpretation 

of coded aviation weather reports and forecasts through an analysis 

of student achievement. 

2. assess the attitude of students toward the use of computer-assisted 

instruction as a method for learning the interpretation of coded 

aviation weather reports and forecasts. 

3. assess the attitudes of students toward classroom lecture as a 

method of instruction for learning the interpretation of coded 

aviation weather reports and forecasts. 
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4. determine if the time needed to achieve mastery of the skills needed 

to decoding the aviation weather reports and forecasts is impacted 

by the use of computer-assisted instruction. 

5. determine if the level of retention of the skills needed for 

interpretation of coded aviation weather is increased by the use of 

computer-assisted instruction. 

This study is significant in that the research on the topic of the 

effectiveness of computer-assisted instruction is inconclusive. Some studies report 

that CAI is more effective that other methods of instruction and others report that 

CAI was at least as effective as other methods. It appears that each subject 

matter area must be examined to determine whether computer-assisted instruction 

is beneficial or not. Review of the literature on computer-assisted instruction 

revealed a complete absence of information relating to the application of 

computers as a means of teaching the decoding of weather data. This study will 

add valuable research information concerning the effectiveness of computer-

assisted instruction and at the same time help determine the potential value of 

computer-assisted instruction in teaching subjects in meteorology and aviation 

weather. 

The population for this study consisted of students enrolled in the 

Private Pilot Ground School course at Mountain View College during the Fall 

semester of 1992. This group was selected because they lacked experience with 

the interpretation of coded weather data. Other groups of aviation students have 

had previous experience with weather data interpretation or are not required to 

learn weather data interpretation. The population from which the sample was 

taken was 73 students. 
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The sample was comprised of two classes (intact groups) selected from 

the population. One class was designated as the lecture (control) group and the 

other was designated as the computer-assisted instruction (experimental) group. 

One of the two classes was randomly assigned to the lecture group leaving the 

other class to be assigned to the computer-assisted instruction group. The sample 

consisted of 40 students, 20 in each group. 

The design selected for this study was the Posttest-Only Control Group 

design. Students in the lecture group were taught to interpret coded weather data 

by the lecture method. The computer-assisted instruction group was taught to 

interpret coded weather data by computer tutorial. The treatment group was 

required to use the computer lab at Mountain View College for their instruction. 

The materials used in the lecture class was based on a printout of the computer 

tutorial. The students in the lecture group were given exercises which were 

identical to those completed by the computer-assisted instruction group except 

that the exercises were paper based rather than computer based. At the 

completion of the first posttest, an attitude questionnaire was administered to 

each group. The data concerning the amount of time required to complete the 

instruction was recorded for both the computer-assisted instruction and lecture 

groups. Approximately six weeks after the completion of instruction, the students 

in both groups were given a second posttest over the subject matter. 

Conclusions 

1. Based on the analysis of the achievement scores on posttest 1 it was 

found that computer-assisted instruction was more effective in 

teaching the reading and interpretation of coded weather reports 

and forecasts than lecture. It may be possible to increase 
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effectiveness in other areas of aviation study using computer-assisted 

instruction as the primary method of instruction. Computers are 

becoming an integral part of aviation activities. This methodology 

may provide a more flexible way to disseminate all types of aviation 

information. 

2. The student attitude toward the method of instruction was shown to 

have little or no impact on the student achievement. While it may 

be beneficial, from an educational point of view, to foster a positive 

attitude toward learning, the students in this study were not helped 

or hindered by attitude. It may be therefore concluded that students 

who use computer-assisted instruction need not possess a favorable 

attitude toward CAI in order to be taught by it. 

3. Education would benefit from a teaching methodology that would 

minimize the time necessary to master subject matter. Computer-

assisted instruction does provide a means of teaching reading and 

interpretation of weather reports and forecasts that is effective and 

that requires significantly less time than the traditional lecture 

methodology. 

4. Retention is the ability to recall and put that information to work. 

Computer-assisted instruction provides a means by which coded 

weather reports and forecasts can be learned. Students who were 

taught by computer-assisted instruction evidenced superior retention 

over those taught by the traditional lecture method. 

In summary, achievement was significantly greater when computer-

assisted instruction was used as the method of delivery. Less time was required to 
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learn the subject matter by the students using computer-assisted instruction. The 

ability to recall and display accurate knowledge of the reading and interpretation 

of coded weather reports and forecasts was improved by the use of computer-

assisted instruction. Retention improved overall. Computer-assisted instruction 

was more effective in terms of student achievement and time required to 

complete the instruction than lecture when used to teach the reading and 

interpretation of coded weather reports and forecasts. 

Recommendations 

1. Computer-assisted instruction should be considered for use by 

aviation instructors. Computer-assisted instruction was found to be 

more effective than lecture for teaching reading and interpretation 

of weather reports and forecasts. The increased availability of 

computers in educational settings and in the home makes this 

instructional methodology more viable than in the past. 

2. This study should be repeated with other subject matter as the focus 

of the instruction. In this way it could be determined if other areas 

of aviation or meteorology education could benefit from computer-

assisted instruction. 

3. Similar studies should be conducted using samples from the general 

population. This would make the findings more generally applicable 

to other populations. Decisions regarding to use or not to use 

computer-assisted instruction could be made with ease and with 

greater confidence. 

4. A similar study should be conducted that investigates the element of 

retention more thoroughly. By lengthening the time between 
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administrations of the posttests, the effectiveness of computer-

assisted instruction on retention could be more accurately 

determined. 

5. A similar study should be conducted that pertains to how 

environmental factors affect the learning activities in aviation 

studies. Such things as time of day, classroom location and 

arrangement, computer facility location and arrangement, and 

screen displays should be considered. 

6. A study of currently available software should be conducted to 

determine the most effective type for use in aviation studies. This 

may aid in the development of software that allows for ease of 

development of instructional packages. Much of the authoring 

software presently available is rather cumbersome and time 

consuming to use. 

7. This study was conducted in a controlled (structured) educational 

environment. A similar study should be conducted in an 

unstructured educational environment to determine the best way to 

use instructional packages in aviation studies. 
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24/34 
Sfl 2/18 - Ceilometer 

A Cfiiloneter is a device that projects a hnan of light on the cloud. The 
projector rotates up avid down. fts the bean rotates, the spot noves along 
the cloud base- When the spot is directly over the detector, it excites 
a photoelectric cell neasuring the angle of the light bean. The cloud 
height is determined autonatically by trianglnation. 

Detector 

Rotating 
Projector 

Head this and press the space bar to continue. 

This screen is describing a device for measuring the height of clouds. 
The device is called a Ceilometer. This information collected by this instrument 
is used to report the ceiling height to pilots. 

The display is in color when presented by the computer. The main 
(dark) area of the screen is bright blue. The lettering in that section is gray. The 
area containing the graphic is white with gray shading at the top depicting the 
base of the clouds. The letters in that section are black as is the drawings and 
labels for the detector and rotating projector. The bottom of the screen is black 
with white letters. 

The 24/34 at the top of the screen indicates that this is the 24th screen 
of a total of 34 screens in this lesson. The SA denotes the report being studied 
(Surface Aviation) and the 2/18 informs the user that this is the 2nd lesson on 
SA's and the 18th screen presented to explain sky cover and ceiling. 

Various instructions are presented at the bottom of the screen. The 
student would follow these instructions to complete the lesson. In this example, 
the student is told to read the screen and then press the space bar to continue. 
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7/58 
SA 3/7 - Uisibility 

in the exanple above, the visibility observed by the touer 
personnel is reported as the prevailing visibility of 1/4 nile and the 
weather station visibility (surface visibility) of 1/2 nile appears in 
the renarks section denoted as surface visibility by SFC USBY 1/2. 

Bead this and press the space bar to continue. 

This screen presents a section of a Surface Aviation Report. The 
report is for John F. Kennedy airport in New York. It depicts a meteorological 
situation where the visibility is quite low. The visibility is reported by the tower 
as well as by the weather station on the field. The weather station visibility is 
denoted in the remarks section by the letters SFC. 

The display is in color when presented by the computer. The main 
(dark) area of the screen is bright blue. The lettering in that section is gray. The 
highlighted area containing the report is a pale blue/green. The letters in that 
section are black except for the information of specific interest;i.e., 1/4 and SFC 
VSBY 1/2 which is displayed in red. The bottom of the screen is black with 
white letters. 

The 7/58 at the top of the screen indicates that this is the 7th screen of 
a total of 58 screens in this lesson. The SA denotes the report being studied 
(Surface Aviation) and the 3/7 informs the user that this is the 3rd screen of 7 
screens explaining visibility. 

Various instructions are presented at the bottom of the screen. The 
student would follow these instructions to complete the lesson. In this example, 
the student is told to read the screen and then press the space bar to continue. 
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UA/GV FTW/TM 1600/FL 106/ TP C172/TA -02/Tfi LGT/„. 

Type your answer in the gap in the question wording, and press Enter. 

37/46 

The location specified in the following pirep is over 

This screen presents a fill in the blank question pertaining to a pilot 
report (PIREP). It asks the location of the aircraft when the PIREP was made by 
the pilot. The answer to this question is over Ft. Worth Meacham airport. (OV 
FTW) 

The display is in color when presented by the computer. The main 
(dark) area of the screen is bright blue. The lettering in that section is gray. The 
highlighted area containing the report is a pale blue/green. The letters in that 
section are black. The bottom of the screen is black with white letters. The 
37/46 at the top of the screen indicates that this is the 37th screen of a total of 46 
screens in this lesson. 

Various instructions are presented at the bottom of the screen. The 
student would follow these instructions to complete the lesson. In this example, 
the student is told to type your answer in the gap in the question wording, and 
press Enter. After the student completes those steps the program will ask that 
the answer be confirmed by pressing the space bar or typing + to change the 
answer. This would be followed by the correct answer and some additional 
instructions. 
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43/46 

At what altitude was turbulence encountered fey this flight? 

UfA/OY MRE/TM WO/FL M m ? C172/TA -03/IB tOT/„ 

1 mm 
2 3(188 
3 8000 
4 It is not reported. 

Press one of 1 to 4. 

This screen presents a multiple choice question pertaining to a pilot 
report (PIREP). It asks the altitude of the aircraft at the time it encountered 
turbulence. The answer to this question is 6000 feet MSL. (FL 060) 

The display is in color when presented by the computer. The main 
(dark) area of the screen is bright blue. The lettering in that section is gray. The 
highlighted area containing the report is a pale blue/green. The letters in that 
section are black The bottom of the screen is black with white letters. The 43/46 
at the top of the screen indicates that this is the 43rd screen of a total of 46 
screens in this lesson. 

Various instructions are presented at the bottom of the screen. The 
student would follow these instructions to complete the lesson. In this example, 
the student is told to Press one of 1 to 4. After the student completes this step 
the program will ask that the answer be confirmed by pressing the space bar or 
typing + to change the answer. This would be followed by the correct answer and 
some additional instructions. 
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22/69 

|DrW FT 171515 CIS OVC 4R- 2415. 21Z C20 BEN 2F 
2SMT«az 30 SCT 21/2F 3005. 09Z VFR« 

Uhat is the category of sky cover forecast after 15Z? 

Type your answer as a single word, and press Enter. 

This screen presents a supply type question pertaining to a terminal 
forecast. It asks the category of sky cover forecast after 15Z. The answer to this 
question is overcast (OVC) 

The display is in color when presented by the computer. The main 
(dark) area of the screen is bright blue. The lettering in that section is gray. The 
highlighted area containing the report is a pale blue/green. The letters in that 
section are black. The bottom of the screen is black with white letters. The 
22/69 at the top of the screen indicates that this is the 22nd screen of a total of 
69 screens in this lesson. 

Various instructions are presented at the bottom of the screen. The 
student would follow these instructions to complete the lesson. In this example, 
the student is told to type your answer as a single word, and press Enter. After 
the student completes those steps the program will ask that the answer be 
confirmed by pressing the space bar or typing + to change the answer. This 
would be followed by the correct answer and some additional instructions. 
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The following pages contain examples of materials used in the lecture class. 

Pages 81-83 contain an outline of lesson number one. Each of the statements in 

the outline were taken verbatim from the computer tutorial. Pages 84 - 88 

contain the overhead projection figures referred to in the lesson outline . Pages 

89-91 contain quiz one and quiz two referred to in the lesson outline. Both 

quizzes were taken verbatim from the computer tutorial. 
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LESSON # 1 

1. Surface Aviation reports are observations of current weather and 
atmospheric conditions at specific airports. 

2. These observations are normally taken once an hour and transmitted to all 
Flight Service Stations. 

3. Each surface aviation report usually contains twelve separate elements. 
(Fig. 1.1) 

1. Station Designator 
2. Type of Report 
3. Time of Report 
4. Sky Condition and Ceiling 
5. Visibility 
6. Weather and Obstructions to Vision 
7. Sea Level pressure (in Millibars) 
8. Temperature (in degrees Fahrenheit) 
9. Dew Point (in degrees Fahrenheit 
10. Wind Direction, Speed, and Character 
11. Altimeter Setting 
12. Remarks and Coded Data 

4. Elements are omitted if they did not occur at observation time or if they 
are not pertinent to the observation. If an element should be included but 
is unavailable, the letter "M" is transmitted in its place. 

QUIZ # 1 HERE 

5. The following are rive examples of reports. Some have all 12 elements and 
some do not. (Fig. 1.2) 

INK SA 1854 CLR 15 106/77/63/ 1112GI8/000 
BOI SA 1854 150 SCT 30 181/62/42/1304/015 
LAX SP 1852 7 SCT 250 SCT 6HK 129/60/59/2504/991 
MDW RS 1856 -X M7 OVC 11/2R + F 990/63/61/3205/980/RF2 RB12 
JFK RS 1853 W5 X 1/4F 180/68/64/1804/006/R04RVR22V30 SFC 
VSBY 1/2 
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6 . The station designator is the three-letter location identifier for the 
reporting station. The station designators for the rive example reports are: 

INK - Wink, TX 
BOI - Boise Air Terminal/Gowen Field: Boise, ID 
LAX - Los Angeles International Airport: Los Angeles, CA 
MDW - Midway Airport: Chicago, IL 
JFK - John F. Kennedy Airport: New York, NY 

7. Some station designators are easy to interpret and others are not. For 
example an easy designator to interpret is RBD which stands for Redbird 
Airport in Dallas, TX. 

8. On the other hand a designator that is not so easy to interpret is ORD 
which stands for Chicago O'Hare International, Chicago, IL. 

9. Try to match the correct reporting station with its designator. (Fig. 13) 

1. Dallas/Ft. Worth International IAH 
2. Houston Intercontinental DFW 
3. Dallas Love Field FW 
4. FT. Worth Meacham DAL 

10. Not all station designators are three-letter combinations. Some are 
Alphanumeric. This means they have letters and numbers comprising the 
designator. 

For example, Arlington Municipal Airport, Arlington, TX is designated as 
F54 and Grand Prairie Municipal Airport, Grand Prairie, TX is designated 
as F67. Alphanumeric designators of four (4) characters are also used such 
as for Aero Country Airport, McKinney, TX which is TX05. 

11. The next element in order of presentation is the type of report. There are 
three (3) types of reports. (Fig. 1.4) 

Record Observation (SA) 
Special Reports (RS or SP) 
Supplemental Aviation Weather Reporting Station Reports (SW). 

12. The meteorological observation that contains the data for an SA is taken 
sometime between 45 minutes past the hour and the top of the next hour. 
This information is disseminated to locations throughout the country. 
For example, an observation could be taken anytime between 1045 and 
1100. 
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13. Special reports are generated from observations taken either at the normal 
time or at any time that significant changes in the weather conditions have 
occurred or are occurring. These reports are designated as RS's or SP's. 

14. Changes in weather conditions are considered "significant" when one or 
more of the following circumstances are present: 

1. If the ceiling goes above or below the following heights a special 
report is issued: 500 ft., 1,000 ft., 3,000 ft. 

2. At anytime a cloud formation is observed to be below 1,000 ft. 
AGL. 

3. If visibility goes above or below the following values: 1 mile, 1.5 
miles, 2 miles, 3 miles. 

4. If RVR goes to 2400 ft. 
5. If a tornado or water spout is observed or disappears. 
6. If a thunderstorm begins, ends, or changes intensity. 
7. If hail begins, ends, or changes intensity. 
8. If freezing precipitation begins, ends, or changes intensity. 
9. If wind speed doubles to exceed 25 kts or anytime a wind shift 

occurs. 

15. A Record Special (RS) is a report based on observations taken at the 
normal observation time. 

16. A Special Report (SP) is a report based on observations taken at other 
than the normal time. 

17. They are prepared when needed to alert pilots to significant changes in 
meteorological conditions. 

18. When reading a special report it will be necessary to refer to the previous 
hourly report for the particular location to determine what changes have 
occurred. 

19. A report from a Supplemental Aviation Weather Reporting Station 
(SAWRS) is prefixed with SW. These stations are usually at airports not 
served by a regularly reporting weather station. 
They are operated by airlines who must have weather reports for 
operational purposes. They are unscheduled and prepared by 
non-government observers. 

QUIZ # 2 HERE 
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Each surface aviation report usually contains twelve separate elements. 

1. Station Designator 
2. Type of Report 
3. Time of Report 
4. Sky Condition and Ceiling 
5. Visibility 
6. Weather and Obstructions to Vision 
7. Sea Level pressure (in Millibars) 
8. Temperature (in degrees Fahrenheit) 
9. Dew Point (in degrees Fahrenheit 
10. Wind Direction and Speed 
11. Altimeter Setting 
12. Remarks and Coded Data 

Figure 1.1 
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The following are five examples of reports. Some have all 12 elements and some 
do not. 

INK SA 1854 CLR 15 106/77/63/1112GI8/000 
BOI SA 1854 150 SCT 30 181/62/42/1304/015 
LAX SP 1852 7 SCT 250 SCT 6HK 129/60/59/2504/991 
MDW RS 1856 -X M7 OVC 11/2R + F 990/63/61/3205/980/RF2 RB12 
JFK RS 1853 W5 X 1/4F 180/68/64/1804/006/R04RVR22V30 SFC VSBY 1/2 

Figure 1.2 
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Try to match the correct reporting station with its designator. 

1. Dallas/Ft. Worth International IAH 
2. Houston Intercontinental DFW 
3. Dallas Love Field FTW 
4. FT. Worth Meacham DAL 

Fig. 1.3 
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The next element in order of presentation is the type of report. There are three 
(3) types of reports. 

Record Observation (SA) 
Special Reports (RS or SP) 
Supplemental Aviation Weather Reporting Station Reports (SW). 

Figure 1.4 
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Changes in weather conditions are considered "significant" when one or more of 
the following circumstances are present: 

1. If the ceiling goes above or below the following heights a special 
report is issued: 500 ft., 1,000 ft., 3,000 ft. 

2. At anytime a cloud formation is observed to be below 1,000 ft. 
AGL. 

3. If visibility goes above or below the following values: 1 mile, 1.5 
miles, 2 miles, 3 miles. 

4. If RVR goes to 2400 ft. 
5. If a tornado or water spout is observed or disappears. 
6. If a thunderstorm begins, ends, or changes intensity. 
7. If hail begins, ends, or changes intensity. 
8. If freezing precipitation begins, ends, or changes intensity. 
9. If wind speed doubles to exceed 25 kts or anytime a wind shift 

occurs. 

Figure 1.5 
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Quiz # 1 

1. Surface Aviation Reports are: 

A. observations of current weather conditions. 

B. forecasts of expected weather. 

2. Surface Aviation Reports are normally transmitted at hour intervals. 

A. one 
B. three 

C. two 

3. Surface Aviation Reports contain elements. 

A. twelve (12) 
B. ten (10) 
C. fifteen (15) 

4. The order of presentation of the elements in a Surface Aviation Report is not 
important. 

A. True 
B. False 

5. If an element of a Surface aviation report is not transmitted, the letter is 

transmitted in place of the missing element. 

6. Sea level pressure is always presented before visibility information. 

A. True 

B. False 

7. Wind direction, speed and character is always presented after dew point. 

A. True 
B. False 
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Quiz # 2 

1. Some station designators are letter identifiers. 

A. 2 
B. 1 
C. 4 
D. 3 

2. Station designators are composed of letters exclusively. 

A. True 
B. False 

3. Which of the following are types of Surface Aviation reports? 

A. SA 
B. SPC 
C. SR 

4. The data collection for a surface aviation report transmitted at 1400 would 
normally begin at . 

A. 1400 
B. 1330 
C. 1345 

5. When significant meteorological changes occur and are reported at the normal 
reporting time, the report would be designated as an . 

A. SA 
B. SP 
C. RS 

6. When significant meteorological changes occur and are reported at other than 
the normal reporting time, the report would be designated as an . 

A. RS 
B. SA 
C. SP 

7. A report transmitted by a Supplemental Aviation Weather Reporting Station is 
designated as an . 

A. SW 
B. RS 
C. SP 
D. SA 
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8. Reports designated by SW are 

A. unscheduled 
B. made by government observers 
C. provided at all airports 
D. transmitted at regular intervals 
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Name: 

WEATHER DATA QUIZ 

SUPPLY ANSWERS IN THE SPACE PROVIDED. Make sure that you include the proper units of 
measurement in your answers, i.e.; MSL, AGL,°C, °F, "Hg, Mb, sm, nm, Z, CST, etc. Sky cover and 
visibility information should be spelled out not abbreviated. 

Point Value: 2 pts. ea. 

Refer to Figure 1 when responding to questions 1 through 20. 

1. What is the proper name of the report headed by "SA"? 

2. The observation for the NBG report was taken at what time? 

3. What is the reported ceiling height at TXK at 1150Z? 

4. What is the reported barometric pressure at MSY at 1150Z? 

5. What category of sky cover exists at DAL as reported at 1154Z? 

6. How much of the sky, in tenths, is covered by clouds at DAL at 1154Z? 

7. According to the 1152Z SA at RBD, the visibility is reported to be . 

8. According to the 1055Z SA, the temperature at DYS is reported to be 

9. What is the altimeter setting reported for AFW at 1152Z? 

10. According to the report for NEW at 1152Z, the wind is from what direction and at 
what speed? 
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11. What is the meaning of the information, RB39 in the remarks section of the DFW SA 
at 1050Z? 

12. What is the obscuring phenomenon reported at BRO at 1150Z? 

13. How much of the sky, in tenths, is obscured by the atmospheric phenomenon at BRO 
at 1150Z? 

14. What change in the ceiling has occurred at DYS between 1055Z and 1142Z? 

15. Of what type and intensity is the precipitation reported by the 1150Z SA for TXK? 

16. What is the ceiling height reported by the SA for RBD at 1152Z? 

17. According to the remarks section of the 1719Z SP for DAL, what is the meaning of BINOVC 
HIR CLDS VSB CIG RGD? 

18. According to the 1547Z SA for ADS, was the ceiling height estimated, measured, or reported by 
a pilot? 

19. Was the ceiling height reported by the RBD SA at 1648Z estimated, measured, or reported by a 
pilot? 

20. What is the reported visibility for FTW at 1554Z? 

Refer to Figure 2 when responding to questions 21 through 33. 

21. What meteorological conditions are forecast after 1800Z and before 2200Z at ABI? 

22. What category of sky cover is forecast after 01Z at BRO? 
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23. Refer to the forecast for DAL. What range of ceilings heights and visibilities is expected after 
02Z? 

24. According to the MSY forecast, what is the reason for a forecast of MVFR? 

25. How large an area (in miles) does the primary area of a Terminal Forecast cover? 

26. The term VCNTY includes how large a geographical area? 

27. According to the TXK terminal forecast AMD 2, what ceiling and sky cover has a 50% 
probability of occurring at TXK after 16Z? 

28. According to the MSY terminal forecast AMD 1, what wind direction and speed is expected 
after 14Z? 

29. According to the ABI terminal forecast, what type and intensity of precipitation expected after 
08Z? 

30. You were planning a flight for 1400Z. What ceiling height and sky cover is forecast for DAL at 
your departure time? 

31. What is the probability (expressed in percentage) of thunderstorms and rain showers occurring 
at FTW after 16Z? 

32. According to the TXK 1717Z FT, the probability of ceilings being 500 BKN is greater than % 

33. According to the TXK 1717Z FT, are ceilings forecast to be 500 BKN for more than half the 
forecast period or less than half the forecast period? 
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Refer to Figure 3 when responding to questions 34 through 43. 

34 What are the bases and tops of the sky cover reported by the pirep for ABI at 1138Z? 

35. What was the location of the BA31 when the pilot made the PIREP for DFW at 1151Z? 

36. At what time did the pilot of the C182 make the pirep for FTW? 

37. What type and intensity of ice was reported by the pilot of the MU2 in the pirep for MSY at 
1532Z? 

38. Between what altitudes was light chop reported for TXK? 

39. At what altitude was the pilot of the B1 when the report for DYS was made? 

40. At what altitude was the pilot of the B727 when the pirep for DFW was made? 

41. What wind direction and speed was reported by the pilot of the B767 when passing over MSY at 
1430Z? 

42. At what altitude was turbulence reported by the pilot of the B767 when passing over MSY? 

43. What was the ceiling and sky cover encountered by the pilot of the C9B when climbing out after 
takeoff from NBE? 

Refer to Figure 4 when responding to questions 44 through 50. 

44. Is temperature forecast in °F or °C in an FD? 
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45. How many times a day are FD's issued? 

46. What is. the wind direction for BRO at 12,000 MSL? 

47. What is the wind speed for HOU at 34,000 MSL? 

48. What is the temperature for SAT at 39,000 MSL? 

49. What is the wind direction and speed forecast for ABI at 6000 MSL? 

50. What is the wind direction and speed forecast for MSY at 3000 MSL? 
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SURFACE AVIATION WEATHER REPORTS 

ABI SA 1150 M6 OVC 7 127/52/50/3606/993 
ADS SA 1147 M4 OVC 3R-F 56/53/0650/991 
AFW SA 1152 E6 BKN 15 OVC 5F 54/M/0306/994 
BRO RS 1150 -X 250 SCT 126/64/63/0104/990/F1 
DAL SA 1154 M16 OVC 5F 56/53/0703/992/BINOVC HIR CLDS VSB CIG RGD RE39 
DFW SA 1050 M4 BKN 10 OVC 5R-F 122/55/55/0000/990/CIG RGD RB39 
DFW SP 1120 4 SCT 10 SCT M20 OVC 4L-F/0000/991 
DYS SA 1055 5 SCT M9 BKN 16 BKN 38 OVC 4F 127/50/50/0000/993 
DYS SP 1142 9 SCT M16 BKN 38 OVC 4F 3404/993 
MSY SA 1150 100 SCT E120 OVC 6R- 171/57/55/1018/004 
NBE SA 1055 M9 BKN 15 OVC 5L-F 115/54/50/0804/988 
NBE SP 1140 M10 BKN 16 OVC 6F /0504/989 
NBG RS 1055 5 SCT E30 OVC 3R-F 169/58/53/0211/004 
NEW SA 1152 7 SCT E40 OVC 5RWF 176/58/56/0712G20/005/WND 04V10 

RBD SA 1152 W4 X 11/2L-F 54/54/0605/992 
TXK SA 1150 4 SCT M24 BKN 40 OVC 3R-F 51/50/0610/997 

ABI SA 1552 M16 OVC 15 154/57/50/3605/001 
ADS SA 1547 M4 OVC 3F 56/53/0705/995 
AFW SA 1548 E6 OVC 2F 55/M/3304/999 
BRO SA 1550 19 SCT 10 143/75/67/0406/995 
DAL SA 1554 M6 OVC 5F 56/54/0603/997/CIG RGD 
DFW SA 1550 M6V OVC 6F 142/56/54/0000/996/CIG 5V7 LE30 
DYS SA 1455 15 SCT 35 SCT 7 150/53/52/0000/000/ 219 1500= 

FTW SA 1554 M5 OVC 2F 142/55/54/3605/996 
MSY SA 1550 17 SCT 200 -SCT E350 BKN 12 163/65/58/1319/001/WND 10V17 
NBE RS 1455 M4V BKN 8 OVC 11/4L-F 131/55/52/0302/993/CIG 3V5 
NEW SA 1551 17 SCT E160 BKN 250 OVC 10 169/64/57/1110G18/003/SCT V BKN 

WND 08V16 

RBD SA 1546 E2 OVC 1 1/2/F 56/55/0000/997 
TXK SA 1550 M5 OVC 21/2F 52/52/0711/999 

ABI SA 1652 M22 OVC 20 157/58/50/3406/002 
ADS SA 1655 M4 OVC 4F 58/54/0000/997 
AFW SA 1647 E6 OVC 2F 55/M/3305/000 
BRO SA 1650 19 SCT 10 144/77/66/3407/996 
DAL SA 1655 M6 BKN 10 OVC 6F 58/55/0000/998/CIG RGD 

DAL SP 1719 8 SCT M10 OVC 6F 3304/998/BIN0VC HIR CLDS VSB CIG RGD 
DFW SA 1650 M8V OVC 7 147/56/54/3603/997/CIG 7V9 
DYS SA 1655 17 SCT H26 BKN 10 160/56/52/3007/003/WND 27V33= 
MSY SA 1653 20 SCT M55 BKN 200 BKN 12 163/67/59/1222G28/002/WND 07V17 
RBD SA 1648 E4 OVC 5F 57/56/3506/998 

Figure 1 
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TERMINAL FORECASTS 

ABI FT 060808 C8 BKN SLGT CHC 6L-. 15Z 10 SCT C40 BKN. 18Z C100 BKN. 
22Z 250 SCT. 02ZVFR.. 

BRO FT AMD 1 060908 0908Z 80 SCT IF OCNL -X 3/4F. 14Z 100 SCT. 18Z 40 
SCT 3010. 01Z CLR 0806. 02Z VFR NO CIG.. 

DAL FT 060808 10 SCT C30 OVC 5R-F 0908 OCNL CIO BKN SLGT CHC TRW. 11Z 
C8 OVC 5F CHC R-. 17Z C20 OVC 0307 SKGT CHC R. 20Z C40 BKN. OOZ 
C100 BKN. 02Z VFR.. 

DFW FT AMD 1 061008 1025Z C4 BKN 6 OVC 3L-F OCNL 4 SCT C6 OVC CHC R-. 
14Z C8 OVC 5F SLGT CHC R. 17Z C20 OVC 0307 SLGT CHC R. 20Z C40 
BKN. OOZ C100 BKN. 02Z VFR.. 

FTW FT COR AMD 1 061508 1442Z C5 BKN 12 OVC 1L-F. 16Z Cll BKN 20 OVC 6F 
SLGT CHC TRW. 18Z C20 OVC 0307 SLGT CHC R. 20Z C40 BKN. OOZ C100 
BKN. 02Z VFR.. 

MSY FT AMD 1 061108 1049Z C50 BKN 120 OVC 0812 CHC C15 OVC 4TRW-F. 12Z 
C15 OVC 1215 OCNL CIO OVC 1410G18 CHC 3TRW. 14Z C20 OVC 1212G20 CHC 
CIO X 1TRW G40. OOZ CIO OVC 1410G18 CHC 3TRW. 02Z MVFR CIG.. 

TXK FT AMD 2 061108 1126Z C30 BKN 50 OVC 3R-F 0612 CHC CIO OVC 2TRWF. 
16Z C15 OVC 0812 OCNL C8 OVC 2TRWF G25. 02Z MVFR CIG TRW F.. 

MSY FT AMD 2 061308 1308Z 11 SCT C50 BKN 1212G20 CHC Cll OVC 2TRW. 
OOZ C15 OVC 1410G18 CHC 3TRW. 02Z MVFR CIG.. 

TXK FT AMD 3 061308 1328Z C5 BKN 25 OVC 3F 0710 OCNL 5 SCT C25 OVC 5F 
CHC 2TRWF. 16Z C15 OVC 4R-F 0812 OCNL C8 OVC 2TRWF G25. 02Z MVFR CIG 
TRW F.. 

TXK FT 061717 C5 OVC 3F 0712 OCNL C5 BKN 40 OVC 5F CHC 2TRWF. 20Z C25 
BKN 50 OVC 5F OCNL 25 SCT C50 OVC CHC 3TRW. 04Z 25 SCT C80 BKN 4F. 
09Z C8 BKN 80 BKN 3F OCNL C5 OVC 2F. 11Z IFR CIG F. 17Z MVFR CIG 
F.. 

MSY FT 061717 25 SCT 1410G18 CHC C25 BKN 3TRW. 01Z C25 BKN 1408 CHC 
3TRW. 11Z MVFR CIG.. 

Figure 2 



100 

PIREPS 

ABI UA /OV ABI/TM 1138/FL 080/TP BA31/SK 034 OVC 041 
DFW UA /OV DFW270020/TM 1151/FL080/TP BA31/SK OVC 077 

ABI UA /OV DYS/TM 1511/FLDURG/TP Bl/SK 030 OVC 040 
ADS UA /OV ADS/TM 1554/FLDURC/TP PA28/SK 005 OVC 050/TA 5C/TB 
DFW UA /OV DFW 180010/TM 1510/FLDURD/TP 727/SK OVC 055 
FTW UA /OV BPR/TM 1504/FL070/TP C182/SK OVC 060 
MSY UA /OV MSY/TM 1430/FL410/TP B767/WV 225103/SK OVC 400/TB LGT CHOP 

400 
MSY UA /OV MSY 145040/TM 1507/FL480/TP LR31/TB MDT 
NBE UA /OV NBE/TM 1540/FLDURGC/TP C9B/SK 004 BKN V OVC 065 

ADS UA /OV ADS/TM 1706/FLDURC/TP DA05/SK 014 OVC 
ADS UA /OV ADS/TM 1600/FLDURC/TP BE76/SK 012 OVC 
ADS UA /OV ADS/TM 1554/FLDURC/TP PA28/SK 005 OVC 050/TA 5C/TB 
DAL UA /OV SCY/TM 1635/FL1OO/TP PAYE/SK OVC 045-050/RM CLEAR ABOVE 
DFW UA /OV DFW/TM 1720/FLDURD/TP E110/SK OVC 060 
DFW UA /OV NBE-ACT/TM 1658/FL040/TP Hl/RM NBE-25N ACT BTWN LYRS/25N 

ACT-ACT OVC 038/OVC-BKN 
DYS UA /OV DYS 330080/TM 1612/FL185/TP Bl/SK CLR/WV 341037/TB NE6/RM 

DURGC DYS 038 SCT 050 
MSY UA /OV MSY 116148/TM 1532/FL240/TP MU2/IC LGT RIME 
NBE UA /OV NBE/TM 1625/FLDURGC/TP C9B/SK OVC 040 
NBE UA /OV NBE/TM 1540/FLDURGC/TP C9B/SK 004 BKN V OVC 065 
NBG UA /OV NBG130100/TM 1710/FL310/TP E3/TA -37/WV 235075/RM THIN OVC 

ABV IN AND OUT OF CLOUDS 
TXK UA /OV TXK/TM 1615/FL120/TP BE90/SK TOPS 120 CA/TB OCNL LGT CHOP 

SFC-120 

Figure 3 
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DATA BASED ON 06000Z 
VALID 061200Z FOR USE 0900-1800Z. TEMPS NEG ABV 24000 
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FT 3000 6000 9000 12000 18000 24000 30000 34000 39000 

ABI 9900+14 9900+11 3207 + 04 3012-14 3020-27 272043 262152 271760 
BRO 0605 0709+17 0711 + 10 0409+13 3111-11 3209-24 282139 284049 285557 
DAL 0407 9900+12 2913 + 07 3016 + 01 3021-13 3223-26 291941 262252 252861 
HOU 0306 0409+14 0111+09 0113 + 02 3414-12 3317-25 312341 282252 262960 
LCH 0811 0712+13 3015+10 0118 + 03 3417-12 3319-25 291842 282052 282760 
MSY 0613 0513+11 0415 + 07 0220 + 02 3321-11 3322-25 312241 311951 312060 
SAT 0711 0615+18 0710+11 1005 + 03 2815-12 2915-25 272040 283250 284559 
SHV 0508 0907 + 11 9900 + 06 3008 + 00 3115-14 3122-25 282441 272651 273061 

Figure 4 
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N ame: 

WEATHER DATA QUIZ 

SUPPLY ANSWERS IN THE SPACE PROVIDED. Make sure that you include the proper units of 
measurement in your answers. i.e.; MSL, AGL,°C, °F, Hg, Mb, sin, nm, Z, CST, etc. Sky cover and 
visibility information should be spelled out not abbreviated. 

Point Value: 2 pts. ea. 

Refer to Figure 1 when responding to questions 1 through 20. 

1. What is the proper name of the report headed by "SA"? 

2. The observation for the DAL report was taken at what time? 

3. What is the reported ceiling height at RBD at 1152Z? 

4. What is the reported barometric pressure at TXK at 1150Z? 

5. What category of sky cover exists at NBG as reported at 1055Z? 

6. How much of the sky, in tenths, is covered by clouds at DYS at 1055Z? 

7. According to the 1140Z SA at NBE, the visibility is reported to be . 

8. According to the 1154Z SA, the temperature at DAL is reported to be 

9. What is the altimeter setting reported for BRO at 1150Z? 

10. According to the report for ABI at 1150Z, the wind is from what direction and at what 
speed? 
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11. What is the meaning of the information, CIG RGD in the remarks section of the DAL 

SA at 1554Z? 

12. What is the obscuring phenomenon reported at BRO at 1650Z? 

13. How much of the sky, in tenths, is obscured by the atmospheric phenomenon at RBD 

at 1152Z? 

14. What change in the ceiling has occurred at DFW between 1050Z and 1120Z? 

15. Of what type and intensity is the precipitation reported by the 1152Z SA for RBD? 

16. What is the ceiling height reported by the SA for RBD at 1546Z? 

17. According to the remarks section of the 1550Z SA for MSY, what is the meaning of WND 
10V17? 

18. According to the 1655Z SA for ADS, was the ceiling height estimated, measured, or reported by 
a pilot? 

19. Was the ceiling height reported by the AFW SA at 1548Z estimated, measured, or reported by a 
pilot? 

20. What is the reported visibility for DYS at 1655Z? 

Refer to Figure 2 when responding to questions 21 through 33. 

21. What meteorological conditions are forecast after 1800Z and before 0100Z at BRO? 

22. What category of sky cover is forecast after 22Z at ABI? 
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23. Refer to the forecast for DAL. What ceiling height and visibility is expected after 11Z? 

24. According to the TXK forecast, what is the reason for a forecast of MVFR? 

25. How large an area (in miles) does the primary area of a Terminal Forecast cover? 

26. The term VCNTY includes how large a geographical area? 

27. According to the DAL terminal forecast, what ceiling and sky cover has a 50% probability of 
occurring at DAL after 08Z? 

28. According to the MSY terminal forecast AMD 2, what wind direction and speed is expected 
after 00Z? 

29. According to the DFW terminal forecast AMD 1, what type and intensity of precipitation 
expected after 08Z? 

30. You were planning a flight for 1800Z. What ceiling height and sky cover is forecast for TXK at 
your departure time? 

31. What is the probability (expressed in percentage) of thunderstorms and rain showers occurring 
at MSY after 12Z? 

32. According to the TXK 1108Z FT AMD 2, the probability of ceilings being 1000 OVC is greater 
than % 

33. According to the TXK 1108Z FT, are ceilings forecast to be 1000 OVC for more than half the 
forecast period or less than half the forecast period? 

Refer to Figure 3 when responding to questions 34 through 43. 

34 What are the bases and tops of the sky cover reported by the pirep for ABI at 1511Z? 
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35. What was the location of the PA28 when the pilot made the PIREP for ADS at 1554Z? 

36. At what time did the pilot of the B767 make the pirep for MSY? 

37. What temperature was reported by the pilot of the PA28 in the pirep for ADS at 1554Z? 

38. At what altitude was light chop reported for MSY? 

39. At what altitude was the pilot of the C182 when the report for FTW was made? 

40. At what altitude was the pilot of the PA28 when the pirep for ADS was made? 

41. What wind direction and speed was reported by the pilot of the B1 when passing over DYS at 
1612Z? 

42. At what altitude was turbulence reported by the pilot of the LR31 when passing over MSY? 

43. What was the ceiling and sky cover encountered by the pilot of the C9B when climbing out after 
takeoff from NBE at 1540Z? 

Refer to Figure 4 when responding to questions 44 through 50. 

44. Is temperature forecast in °F or °C in an FD? 

45. How many times a day are FD's issued? 

46. What is the wind direction for DAL at 12,000 MSL? 
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47. What is the wind speed for SAT at 34,000 MSL? 

48. What is the temperature for LCH at 39,000 MSL? 

49. What is the wind direction and speed forecast for SHV at 9000 MSL? 

50. What is the wind direction and speed forecast for ABI at 18000 MSL? 
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Opinions About Instructional Methods 

This is not a test. There is no "right" or "wrong" answer. I am interested in your opinion on each of 
the statements below. Your opinion will be kept confidential. Do not hesitate to mark exactly how 
you feel about each statement. 

DIRECTIONS: Circle the response that best represents your opinion about the 
statement. Use the following scale: 1 = Strongly Disagree to 5 = Strongly Agree 

1. The instructional method used to teach 
weather data interpretation was a good 
way for me to learn. 

2. I learned a lot about weather data 
interpretation using this instructional 
method. 

3. I would prefer some other method of 
instruction for this information. 

4. I felt at ease learning the material by this 
instructional method. 

5. This instructional method reinforced the 
concepts I was learning. 

6. While learning by this instructional 
method I felt challenged to do my best 
work. 

7. While learning by this instructional 
method I was concerned that I might not 
be understanding the material. 

8. In a situation where I am trying to learn 
something, it is important to me to know 
how I compare to others. 

9. I prefer this way of learning to other 
instructional procedures. 

10. I prefer to learn in a classroom setting 
with a teacher present for instruction. 

11. I prefer to learn in a environment where 
I am able to move at my own pace 
without the presence of a teacher. 

12. I would recommend the use of this 
instructional method to other students. 

Strongly Strongly 
Disagree Agree 
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& 
University of North Texas 

Department of Educational Foundations, 
Research, and Special Education 

August 27, 1992 

John w. Payne 
6215 Highgate Lane 
Dallas, Texas 75214-2157 

Dear Mr. Payne: 

I have reviewed your questionnaire designed to assess the 
students' attitudes toward the method of instruction they are 
receiving and believe that it has content validity for your 
purpose. Also, I believe that you have an adequate number of items 
so that you can treat the data as interval level, if you combine 
the scores for a total score. 

Best wishes for the completion of your research project. 

Sincerely, 

L. Fred Thomas, Professor and Chair 

P.O. Box 13857 • Denton, Texas 76203-3857 
817/565-2057 
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