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Improvement of  the instructional process is an "in" phrase in 
today's colleges and universities. Students, administrators, alum- 
ni, and othersare emphasizing the need to improve the quality of  
instruction in our institutions. Schools of  agriculture are not 
spared from these expressed needs t o  improve the quality of 
their instruction. Gardner 1 in 197 1 ,addressing a sy~iiposiurii o n  
instruction held by  the North Central Region Colleges of  Agri- 
culture stated, ". . . all of us here (faculty) are concerned about 
tlle caliber of  instruction, and even more important. about the 
amount of  learning that takes place in our  colleges." Students 
also are expressing their feelings concerning poorly organized 
and ineffectively presented courses. 

Tliis paper is written t o  provide insight into one idea ( the 
instn~ctional niodei) which can improve the quality o f  instruc- 
tion in colleges of  agriculturc and is referred t o  as Performance- 
Based-ltistruction. 

PERFORMANCE BASED INSTRUCTION 
This model has three basic parts: (I ) performance objectives, 

(2) classroom instruction, and (3) student assessment. Figure I 
provides a graphic illustration of  the model. The rationale for 
such a model is simple. First, tlie instructor asks himself the 
question, " \ h a t  d o  I want niy students to be able to d o  at tlie 
end of  the course?" This question, once answered, is worded in 
expected student outcomes. referred t o  as performance objec- 
tives. 

FIGURE 1: 
PERFORMANCE BASED INSTRUCTIONAL MODEL 
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The second step is for the instructor t o  decide what activities, 
procedures, and techniques can be used t o  bring about the 
clranges in the students set forth in the performance objectives. 
The final phase is t o  determine if the studentshave achieved the 
objectives. The following sections provide an explanation of  
each part of  the  performance-based-insrructional model. 
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Perform:~nce Objectives 
In this paper the term performance objective will be used and 

defined as: "clear, concise statements of espected student out- 
comes." This definition slufts the eniphasis from teacher pro- 
cesses to  student outcomes. Teacl~er processes imply the activi- 
ties of the teacher in the classroom; student outcomes relate to  
the expected student performance at the end of  the instructional 
scque lice. 

If we are t o  focusour courses on student performance. t l i ; ~ t  is, 
student learning, we must be concerned with specific items they 
learn. Is this tlie case in our courses? In niany instances the 
answer is NO. We commit ourselves to  covcringa book or to  sim- 
ply presenting as much material as can be done in the amount of  
time available. This emphasis on  quantity ofoutput  often disre- 
gards tlie learning desired of the students. The question be- 
comes, ''Does the instructor cover as much as possible," or 

DESIGN ACTIVITIES, PROCEIIURES, 
AND TECHNIQUES 

ASSESS STUDENT ACHIEVEMENT 

"Does the instructor focus upon expected student ou tco~ncs  and 
gear his strategy toward this end?" Clearly in a performance- 
based model one would be concerned with expected student 
outcomes. 

Levels of Objectives 
The term 'levels of  objectives' refers to  the degree of specifi- 

city required t o  develop the objectives that cover a segment o f  
instruction. Common t o  most instructional activities are tlie 
ternis courses, units, arid lessons. Each one of  these ternis refers 
to an instructional level. One may, and probably should, develop 
objectives tliat trans~nit expected st i~dent  outcomes at each 
level. The balance of  the discussion on performance will center 
on the lesson Icvel of instructional planning. 

A perforni:rnce objective at the lesson level sl~ould have three 
basic charac~c~.istics as stated ia 1971 bv hlaeer2. First. the Der- 
formance objective should be measunbie. ~eccond, performake 
objectives should contain a statement of the conditioris under 
which the student can  chiev eve tlie objectives. Third, a perform- 
ance objective should specify the minimal criteria necessary for a 
student t o  have achieved the objective. The following objectives 
are presented t o  illustrate the basics of  perfornionce objectives. 

"To teach \tutlents the importance of  rantrolling weedsin corn." 
This objective relates t o  a teacher process. It says nothing 

concerning the learning espected of the student. Now let's re- 
write the objective t o  include hlager's criteria as described in the 
previous paragraphs. 

"Gwen a Lit of ten weeds commonly a problem in corn, the btu- 
dent wiU h\l I Ile steps involved in controlling each nqeed." 

Is it nieasurablc? Yes, i t  would be very simple t o  measure this 
objective. \Vliat are the conditions? The student will be given a 
List of ten weeds. This implies that the conditions\vill be o n  a 
written test. What are tllc minimum crileria for acceptable per- 
formance? The student willlist the major steps of  control. 

Quite clearly, the objective hasbeen improved. Written in the 
Magerian form it communicates to the student what he must do. 

histructional Activities 
Once the instructor has stated the expected student out- 

conies, the  next step is t o  organize tlie instructional strategies. In 
this phase of  the performance-based-i~istmctional model, the 
instructor identifies the vehicles used t o  present the subject mat- 
ter to  tlie students so that tlie student can perform each objec- 
tive. Coordination between tlie expected student outcomes and 
the instructional processes is necessary. 

To  illustrate tllis, tlie followi~ig example is p~ovided.  Assume 
that one is dealing with the objective previously mentioned con- 
cerning weed control in corn. 

"Given a list of ten weeds c o n ~ ~ n o n  to corn, tlte student \trill list the 
sleps involved in controlling each weed." 

If the student is expected t o  list the steps in controlling weeds in 
corn, the instructor should provide the environment for the stu- 
dent t o  obtain those facts. This en\ l ronn~ent  nxly be varied and 
will include such items as audi-visual techniques, lectures, field 
trips, laboratories, exercises, etc. This instructional environment 
should be designed so that the student car1 meet the criteria set 
for him in the objective. 

Planning a course is made easy by  writing the perfbrriiance 
objectives and then outlining tlie necessary content and the 
methods o f  presentation t o  be used to provide tlie student the 
materials needed t o  achieve that objective. 

The use o i  objectives provides a guide by  wl~ich a course can 
be developed. Without the use of performance objectives, course 
org;~nization and presentation is often b:~sed solely on  qu~untity 
of output by  the instructor in a given time period. 
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Student Assessment 
Tlie tlurd phase of the model involves the use of assessment 

tools to determine if the students meet the criteria for the objec- 
tives. The nature of tlie assessment may be as varied as the envi- 
ronment used to transmit the subject matter. Common assess- 
ment tools sucll as paper-pencil tests. performance tests, oral 
tests, etc.. arc used. Regardless of tlie technique used, the over- 
riding emphasis should be on determining if each objective is 
nieasured. 

If the instructor has outlined in careful detail the objectives at 
the lesson level, valid student assessment is made easy - eacli 
objective specified as expected student outcome. Within each 
objective is written the conditions upon which the student is 
expected to perform the skill. Also. within each objective is the 
miniinurn criteria you will expect as evidence of satisfactory per- 
formance of that objective. Questions can be constructed to 
measure eacli student's ability to perform each objective: how- 
ever, questions are not the only means of measuring objectives. 

This procedure has an added incentive to the instructor. as it 
provides a framework from which to evaluate students' perform- 
ance. I.ikewisc, it insures that assessment instruments (tests) are 
based on the objectives of the course. If students are cognizant 
of the objectives and the test is designed to measure the objec- 
tives, considerable improvement can be made in many courses. 

SUhihiARY 
The Performance Based Model was discussed i n  three seg- 

ments: (1) performatice objectives, ( 2 )  classroom instruction; 

and (3) student assessments. 
Perform:lnce objectives were defined as clear, concise state- 

ments of expected student outcomes. A distinction was made 
between the levels of objectives: tlle discussion was centered on 
the lesson level. The Xiagerian method of writing performance 
objectives was presented. hlageriau objectives have three charac- 
teristics: ( I )  they are ~ne:~sunble. ( 2 )  they specify the condi- 
tions under which performance is to take place, and (3) they 
state the minimum criteria necessary for successful achievement 
of the objectives. Examples were presented to illustrate this type 
of objective. 

Classroo~n instructio~~, the secoiid phase of the model, was 
discussed. It was noted that close relatio~lsl~ip exists between the 
performance objective and the instructional activities needed to 
help each student achieve the prestated objective. 

Finally, a case was made for using performance-based-instruc- 
tion to improve the assessment of student outcomes. i.e., to 
determine student progress. 

Performance-based-i~lstruction will provide a tool whereby 
the instructional process can be improved. 
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PLATO: Computer-Assisted Instruction in Animal Genetics 
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Increasingly, students are using computers it1 science educa- 
tion. both as computational tools and in computer-assisted in- 
struction (CAI). Computer-based education is founded on the 
premise that learning is facilitated by immediate feedback. CAI 
offers a unique opportunity for combining the computational 
capabilities of a coliiputer while individualizingstudent instruc- 
tion. Perhaps the most versatile CAI teaching sysreni is PLATO 
(Programmed Logic for Automatic Teaching Operations). devel- 
oped at the Computer-based Education Research Laboratory of 
the University of Illinois. 

The PLATO System 
With the PLATO system, the teacher, student, and computer 

form an interactive team. The teacher prepares the instructional 
material, the student responds to this material as it is presented 
by the computer. and the computer evaluates and monitors the 
student's performance. PLATO is effective for teaching because 
it permits large nunibersofstudents to interact with tlie comput- 
er on an individual basis; it permits the students to progress at 
their own rate of comprehension; and it gives the stt~dents a 
parient tutor that can simulate complex phenomena, drill basic 
concepts. and diagnose and treat weaknesses. 

PLATO rnaxinuzes the time the teacher has to handle indivi- 
dual differences in the studenls' mastery of the subject matter. 
This is an advantage over most conventional pedagogic methods. 
In addition, by allowing the student to interact on a one-to-one 
basis witli tlie computer and the teachcr,to take an active role in 
learning, to learn by discovery. and to progress at his own rate, 
PLATO has led innovatively in improving tlie effectiveness, eft;- 
ciency and quality of education at the college level. 

The   no st recent version of the PLAT0 teaching system is 
known as PLATO IV. The system includes terminal equip~ricnt 
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(hardware) and computer programming (software). Lesson writ- 
ing for PLATO uses a programming language based on the Eng- 
lish grammar and syntax. Tlie language is called TUTOR and is 
designed for teatliers with no previous knowledge of computers. 
The i~~structional material is authored and edited "on-line" fro111 
any terminal wllile "time-sharing" the system with other authors 
and students. Thus, the lesson material car] be easily revised by 
the tcacher to update and improve instruction. 

Development and testing of the PLATO system has been in 
progress since 1960. About half of the 400 PLATO IV terminals 
presently being used are on the University of Illinois campus at 
Urbana-Champaign. The remaining half are in nearby locations 
in these towns and scattered throughout Illinois. the rest ofthe 
United States and even in foreign countries. 

At tlus time, there are about 1500 hours of l e s so~~  material 
available on PLATO for student use. with an additional 1200 
hours of i~lstruction in preparation. Approximately 3500 lessons 
are available for use on PLATO. ranging from Accountancy to 
Veterinary hiedicine ( I ,  6,7). 

PLAT0 1V Equipment 
Through dramatic departures from tlie traditional system of 

education, PLATO IV allows tlie student to assume an active 
role and to learn by discovery. Each student console consists of a 
keyset to transnlit the student's input (or response) to a central 
computer. and a plasma display panel whicli can show comput- 
er-generated graphic information and computer-selected photo- 
graphic color slides to the studenr (Fig. 1). 

TIle keyset has the sanle clx~racters and arrangement as a 
standard typewriter witli tlie addition of several special function 
keys, e.g. NEXT, I-IELP, LAB. DATA. BACK, ere. The visual dis- 
play is a 8%" square, transparent, flat glass plasma panel. The 
plasrma panel consists of a grid of fine gold wires on two transpar- 
ent, glass plates. One plate has 512 horizontal wires and the 


