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I.	 Assignment: 

The general assignment was to assist in the area 
of soil and crop research and teaching at IUTAD. 

The	 specific assignments were to: 

1.	 Helpowith the doctoral degree research of 
Engr Joao Coutinho including to arrange 
contact with the Spanish work done by Dr. F. 
Mombiela of CRIDA in La Coruna. 

2.	 Help with theodoctoral research of Engra Ester 
Portela, Engr Afonso Martins and others in 
the Geoscience and Plant Science departments. 

3.	 Help with the teaching organization in Soils and 
Soil Fertility. 

4.	 Give two seminars on pedagogic topics concerning 
Improvement of University Teaching and Experience 
with a Teaching Learning Center in Soil Scie~ce. 

5.	 Give a seminar to students on the application of 
techniques in x-ray and infrared to the study of 
soil. 

6.	 Consult on the research projects on fertilization 
of cereals. 

7.	 Consult on the development of a soils map of Tras­
os-Montes. 

8.	 Help in the research and service aspect of the 
running of the routine Soil Analysis Lab. 

II. The Portuguese Counterparts: 

The	 Portuguese Counterparts included 

Engro Joao Coutinho
 
Engra Ester Portela
 
EngrO Afonso Martins
 
Ennggrr~ Rui Vale 

Manuel Teles Oliveira
 
EngrO Vincente Seixo Sousa
 

and others to a lesser degree
 

E
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III. The Itinerary: 

I left Lafayette at 8 am WednL ~~y, August 29, 
1984 and arrived in Lisbon at 4 am L1ur~day, August 
30. I visited with the AID mission at the Embassy 
that day. FridaY6 August 31 was spent at Oeiras 
talking with Engr Almeida Alves, director of the 
Procalfer program. I went to Vila Real on Monday, 
September 3 by train. 

During the stay I made one trip to La Coruna, 
Spain with Eng~O Coutinho to discuss related research 
on soil acidity, sOlI fertility and forage production 
being done at the CRIDA station by Dr. rrancisco 
Mombiela (Oct. 22 and 23). We also visited at the 
University of Santiago with Dr. Filipe Macias, head of 
pedology and expert in survey and mapping of soils to 
get information on the Spanish soils maps availab~e 

adjacent to the Portuguese border for use by Engr 
Afonso Martins. 

I returned to Lisbon on October 29 and visited at 
the Procalfer officps for conferences with EngrO 
Almeida Alves, Dr. Phillip Warnken, Mr. James Black 
and Ms. Linda Lynch. I also spent one evening of 
October 30 in discussion with Dr. Roger Hansen of the 
team that had just arrived for Frocalfer Project 
evaluation. 

IV. Accomplishments: 

1. Helping with the doctoral program of Joao Coutinho. 

EngrO Coutinho is part of a team conducting a 
major field research program with the support of 
J.N.I.C.T. (National Scientific Research and Technology 
Council) and of World Bank funding. However, he freed 
himself for September and some of October to 
concentrate on thesis research. 

We had previously developed a general doctoral 
plan and discussed it with his orienting professor, 
Prof. Quelhas dos Santos of the Instituto Superior de 
Agronomia in Lisbon. He had begun some work on it 
during his short visit to Purdue on a Procalfer bolsa 
in 1983. 

The thesis attacks the problem of an appropriate 
lime requirement test for northern Portuguese soils and 
is designed also to clarify the problem of aluminum 
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toxicity and lime response for the cultures of the 
region. The literature shows that many cultures, 
excepting some legumes, give little response to liming 
after pH's near 5.5. Yet most liming programs are 
designed for pH's of 6.0-6.5. Removal of aluminum 
toxicity appears to be the main advantage of liming and 
this may require only a pH of 5.5 or less. Bioassay 
studies based on short term root elongation can verify 
the aluminum toxicity level. Coutinho and I have 
developed the procedures for this assay during his 
visit to Purdue. He v/ill now apply it to a cross­
section of 30 soils he has selected to represent the 
region. 

The lime requirement of soils is determined in 
Portugal by either the method of Tabodela (Spanish) or 
of Quelhas dos Santos (Portuguese). The Tabodela 
method gives very high values on many soils and the 
Quelhas dos santos method also is quite high on some 
soils. Engr Coutinho has started limestone incubation 
studies and Ca(OH)7 titrations of soils to ascertain 
true lime requirements. This will be done on 30 well 
selected soils and on a much larger group of acid soils 
passing through the routine soil testing lab. 

The major research in September and aarly October 
was to do this on a large group of soils from the 
routine testing laboratory. All were also tested using 
seven of the most used lime requirement methods. While 
we expected some differences between methods the 
amazing results showed a range which at times was from 
near zero to 10 or 20 tons of lime/ha for the same soil 
depending on the method used. From this work we expect 
to be able to choose or adapt a method which will 
enable us to predict lime requirements to attain a 
desired pH on a regional soil with greater accuracy. 

He also has detailed chemical data on all aspects 
of acidity and aluminum for each soil so we also expect 
to be able to characterize what the acidity-aluminum 
parameters should be to permit normal or near normal 
plant growth. He'd like to be able to lime to the best 
soil chemical balance rather than to a generalized 
"best" pH level. He completed his first stbtistical 
correlations while I was there. 

All chemically determined "best" parameters will 
be checked by 48 hr. bioassays, greenhouse pot 
experiments and with some field experiments. 
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The end result should be a much improved lime 
requirement test for Portugal and a much clearer 
pictur.e of the level of liming most apt to give 
response on Portuguese 50ils with Portuguese cultures. 

Careless use of lime can create serious problems 
in these fragile soils. Boron is already very low, and 
any liming will accentuate the boron problem. 

Coutinho, Pires and I have already demonstrated 
the very low Mg levels of soils and plants and the 
general prevalence of Mg deficiency symptoms. This has 
led Coutinho to general recommendation of dolomitic 
lime for much of the region rather than the often used 
calcitic lime. 

We completed a file of the pertinent literature 
from allover the world on liming and aluminum toxicity 
which we have both studied in detail. The "AIDCOPY" 
service of the National Agricultural Library of the 
USDA and Purdue's International Program in Agriculture 
helped us greatly in accumulating the literature. 

In summary, EngrO Coutinho knows the literature on 
the subject and his research is well started. He needs 
to complete his soil collection and has a lot of hard 
research left to do. He will ask for freedom f=om some 
of hi~ responsibilities so he can put a concentrated 
effort into thesis research as soon as his colJ.e!ague, 
Ana Pires, returns from Purdue where she is completing 
an M.S. on a soils and forage research problem. Engr 
Coutinho impresses me as one of the most competent of 
young research scientists. He has a natural ability in 
science, a good science background, a great efficiency 
in accomplishing research and an excellent ability to 
interpret data. I consider him one of the best 
scientists in the Instituto especially in applied 
research. 

In connection with his program I went with him tQ 
La Coruna, Spain for two days to introduce him to Dr. 
Francisco Mombiela at the CRIDA station. Dr. Mombiela 
is an excellent young Spanish soil scientist, a 
graduate of North Carolina State University, with 
research experience on acidity problems. He has 
excellent research going on acidity, phosphorus and 
potassium fertility on seeded ryegrass and clover 
pastures on reclaimed brush land of Galicia. We got 
excellent ideas from him on acidity and liming. He is 
developing a method for rapid routine assessment of 
aluminum concentration of soil solutions as a lime 
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requirement method to complement his observation that 
small lim~ additions (i.e. 2T/ha) give the main 
response to be expected on ryegrass-clover pastures. We 
observed some good experimental design to get 
information on phosphorus build-up from residual 
accumulation and on the rapid potassium depletion by 
harvested forage. All of these are pertinent problems 
for us. 

2.	 Helping with the doctoral program of Engra 8ster 
Portela and other docentes. 

A.	 8ngra Portela 

Engra Portela must begin her doctoral research. 
She is interested in potassium fertility problems. I 
brought considerable literature for her area of 
interest with me from Purdue including the new book 
"Soil Nutrient Bioavailability, A Mechanistic Approach" 
by S.A. Barber, a renown expert on nutrient 
availability. We spent considerable time discussing 
the literature and the problem during my first weeks 
there and I outlined with her what I thought could make 
an excellent general thesis plan. She is committed to 
spending time in Lisbon in January visiting with the 
three Portuguese soil scientists with the most ability 
to help her~ Quelhas dos Santos who would be her 
orienting professor, Vasco da Gama who ~lS done 
research in the past on K availabilitY,3nd Almeida 
Alves who has conducted a great deal of3pplied soil 
fertility research and is director of Procalfer. 

The general K level in Portuguese soils is medium 
to high yet there are low and occasional very low 
testing soils. However, these tests have never been 
well correlated to crop response. Ther'e is reason to 
believe that there is a great range in:the K supplying 
power of soils with similar K tests an~ that some soils 
deplete of bio-available K very rapidly when adequate N 
and P are present, especially when the foliage as well 
as grain is removed. The soil factor~ and the plant 
root elongat ion factors in the Barber-,·Cushman model 
enable one, from a few measurement, to predict the 
ability of the plant to get adequate ~ from the soil at 
the moment and over time. 

The attached research outline U,ppendix I} would 
give her a good opportunity (l) to tfY the new model 
with regional soils, (2) to develop ~ practical insight

I'

into which regional soils should ne~d K fertilizer, (3) 
to improve the K response tables uSf:~d in the rout ine 
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soil testing lab, and (4) to complete a good thesis 
study. She had ~ubmitted her plan to the Scientific 
Council before I left with her request for permission 
to begin her doctoral program and we had begun our 
first attempts to displace true soil solutions. 

B. EngrO Rui Vale 

EngrO Vale got his M.S. degree in Soil Chemistry 
at the University of Wisconsin in 1982 under our 
Purdue-IUTAD program. He is in the chemistry 
department where he has made a positive contribution to 
the Ag program by helping teach the Ag chemistry 
classes. Unfortunately, he has not been incorporated 
into the regular Ag research activities via the World 
Bank projects etc. I feel he could make a real 
contribution. He impresses me as an excellent chemist 
with interest in micronutrient chemistry which is a 
problem in much of Portugal. I think he should be a 
part of all liming research since liming has 
micronutrient side affects. A serious effort is needed 
to incorporate him into t~e ongoing research. He could 
be a really fine scientist and after getting his 
docto~ate, an excellent orienting professor in the 
chemistry aspect of future doctoral programs. 

EngrO Vale began research on boron deficiency with 
soil and plant analyses from the Vila Pouca valley last 
summer and wi~h a greenhouse experiment with a 
sensitive species, r.adish. Generally inadequate boron 
levels were found with liming accentuating the problem. 
Vineyard and olive people have known of this problem 
and they add some boron fertilizer once in 10 years or 
less. However, no concern has been expressed about 
forage needs for boron even though legumes are 
sensitive. Seed production is especially diminished by 
boron deficiency thus it could be especially critical 
for stand maintenance in annual, self-reseeding legumes 
like subterranean clover, annual alfalfa, etc. 

I have discussed research plans with EngrO Vale 
and provided some literature which I'd brought from 
Purdue, ordered other reprints and a new chemical for 
an improved boron procedure (We rely on colorimetric 
wet chemistry analysis which is tedious so an improved 
methcd is important). I've encouraged a boron study 
which would more carefully determine the extent of the 
liming-pH effect on boron availability, especially to 
determine what the pH vs. depression-in-uptake curve is 
like so we can predict the effect that various levels 
of liming might have on boron uptake. Also a 
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greenhouse study of boron level vs. seed set on sub 
clover and other annual legumes would be valuable to 
our forage program. 

He is drafting his thesis research proposal but 
his hospitalization and surgery delayed getting it 
completed. Conversat",ons with Procalfer leaders 
indicates that they would consider support for such a 
project. I have pushed him to collaborate with Nuno 
Moreira and Joao Coutinho to produce a project for 
Procalfer consideration. This would serve a triple 
purpose of 1) to get needed fertility and forage 
production information, 2) to get Engr Vale active in 
agricultural research and 3) to give him a viable and 
useful Ph.D. thesis ~rogram. 

C. EngrO Manuel Teles Oliveira 

EngrO Teles Oliveira is a case of a very 
intelligent young man who has not gotten started in 
research after an M.S. degree at the University of 
Wisconsin under our program. His original interest 
areas of tillage systems and erosion are not areas 
which are easy to develop as first research studies 
because they require long periods of time, lots of 
equipment and supplies and expenses support. They are 
better for study by a team of several researchers under 
a longer term research project which has major 
financial support. 

Ho"ever, it would seem to me that problems of 
water supply for plant growth are so fundamental in the 
region that he might readily do a fine study on some 
aspect of this. It would require only modest financial 
support and would provide an opportunity to prove 
himself as a research scientist. It also could help 
incorporate him into team work with colleagues Vincente 
Seixo Sousa, Lurdes Rego, Fernando Bianci and Nuno 
Magalhaes. 

I think we now have a good plan which interests 
him and would be an important support for the 
Viticulture program. We have gotten the new neutron 
soil moisture probe from the German Project 
operational. I have worked with Teles and with 
Vincente on operation of the probe, on obtaining 
inexpensive access tubes and on methods of putting the 
one to two meter long access tubes into local soils. 

He is planning a program of study of the water 
content of Douro vineyard soils under various terrace 
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types, vertically planted vineyards, and various slopes 
and exposures. This is an extension of an interesting 
German thesis done on German vineyards, and is 
important to our understanding of how to renovate Douro 
vineyards. I think that support of Teles Cliveira at 
this time is important to his developing as a useful 
scientist. I expect Bianci, Magalhaes and Vincente 
Seixo Sousa to cooperate with him. Th~s work would 
relate closely to the German project and Dr. Herbert 
Albrecht has expressed an interest in adding it to the 
projects of Fernando Bianci and Vincente Seixo Sousa. 
I've attached the first draft of the research idea, as 
Teles has summarized it, to this letter. I strongly 
urge its support and that he be put under pressure to 
produce data on this beginning this season. 

3. Other activities. 

A. I consulten only briefly with Afc~so Martins on 
his soil classification and genesis work. We discussed 
an appropriate organization for pUblishing his 
accumulated profile description data, and also 
discussed the World Bank Soil Mapping project on which 
he seems to handle IUTAD's involvement very well. 
Because of this he has made no progress on his thesis 
work. Since his thesis study would be a climo-sequence 
study over a wide moisture range I've encouraged him to 
include soil moisture access tubes at all sites so he 
can monitor soil moisture for several years with the 
neutron moisture probe. I discussed very little of the 
Soils Mapping Project with Afonso Martins as he was not 
present most of the time and as that is not ont of my 
areas of expertise. 

B. We hosted Procalfer administrators, Almeida 
Alves and Phillip Warnken on their visit to IUTAD and 
discussed the soils program in detail with them. We 
also hosted James Black and Terry Cooper when they 
brought the new computer for soil testing. 

C. I did little on teaching organization outside 
of the two seminars on teaching and the teaching of one 
two hour session of Soils since classes just started as 
I left. I feel that the soils teaching is quite well 
done but it needs more space so that laboratory 
activity can be developed. 

D. I edited and redrafted a Portuguese research 
article based on the cereal-fertility research to 
expidite its publication. I also edited a number of 
articles and abstracts in English by the Plant Breeding 
group. 
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E. The Soils & Plant Analysis lab is running well. 
There is a problem of space for the work which will be 
solved by the winter move to the new building. The 
time needed for making recommendations should reduce 
this year as we received the computer terminal and 
printer from Procalfer in October and EngrO Coutinho 
has the program scheme already outlined and ready for 
the programer to begin inserting the program. This 
should become experimental this winter and operational 
by next summer. 

F. At the request of Vice-Reitor Lim3 Pereira, I 
and Prof. Larry Peters have begun writing a paper on 
Ag Education and Vocational Agriculture for publication 
in Portugal. 

In summary, while I interacted with many at IUTAD 
my main activity in this visit was to develop and/or 
activate thesis research programs for the four soil 
science faculty discussed in my opening to this 
section. 

V.	 Problems and Proposed Action 

1.	 The lack of continual on-site leadership and 
advice in the form of experienced older 
scientists makes it difficult for some young, 
new faculty to start and maintain viable research 
programs. Our visiting US scientists and 
others from Europe have filled some of this 
role. A number of young st3ff have been 
floundering. The Scientific Council should 
concern itself with the continual need of 
each young staff person in developing their 
teaching, research and thesis work. The newly 
graduated "Doctoral" people need to be sensitized 
to the importance of their also accepting 
responsibility in this role; the role of building 
young scientists. 

2.	 I see a problem for the coming generation of 
graduate degree candidates. If we are going to 
have young people with doctoral degrees by their 
early 30's, then they will be neither 
adequately nor broadly enough trained 
scientifically unless we include some formal course 
work into their degree program. IUTAD soon should 
be able to do some of this as persons like Torres 
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Pereira, Antonio Nazeri Pereira and others are 
returning with their Ph.D.'s. These persons could 
each prepare to offer a formal graduate level 
course for a semester or two every few years for 
the small group of younger staff. It could be done 
by lecture-lab teaching but with so few students a 
formal tutoring approach would probably be better. 
Chemistry, Biology, and Statistics, and Physiology 
are all fundamental areas that all persons in Soil 
Fertility, Biology, Plant Sciences and Animal 
Science need. 

3.	 Without in situ "orienting professors" many of the 
young people currently working on degree programs 
will need opportunity to spend time with experts in 
their field in other countries. Other European 
countries will serve some of this need. The U.S.A. 
may be less accessable now that our Purdue Program 
is closing. Future assistance of AID-Lisbon on 
this need will be valuable. Reitor Real has 
prepared a draft copy of a proposed "agreement" for 
general cooperation between Purdue and IUT~D. I 
hope Purdue will be able to agree on such a 
document and that some funding will be available 
for it. I hope Procalfer will be able to continue 
to help in finishing the training of Ester Portela, 
Ana Luisa Pires, Artur Cristavao and perhaps Rui 
Vale and Joao Coutinho. 

The	 Reitor and the Scientific and Pedogogic 
Councils are to be commended for having the courage 
to permit so many of their faculty to be absent for 
training when a university needs to continue to 
function in Vila Real. Considerable need for this 
will continue for some years, and, because Portugal 
is a small country with few scientists, this need 
will always be present to some degree for all IUTAD 
faculty. Good contact with Europe will certainly 
continue. I hope it can continue with the U.S.A. 

4.	 The "project" basis for the World Bank related work 
is a big help to the staff in planning their work 
since they have a specific budget. I would think 
that staff without these projects could benefit 
from operating on a similar basis if they could 
obtain approval of specific projects with the 
administration and then have an assigned budget 
even if it was only a small budget. 

5.	 While I'm not knowledgeable on the details of 
current regulations, it appears that the Ministry 
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of Education needs to develop or get approval for 
a new flexibility. It appears to me that those who 
are only teaching (not running research or 
extension or major administrative programs) and 
especially the chair professors, are not teaching 
enough while those with major research, service lab 
administration, and similar responsibilities are 
worked very hard. 

6.	 Some research papers and abstracts or summaries in 
English have been going to journal editors without 
editing by a native English speaking person. While 
the staff reads, speaks and understands English 
very well in general, they can not write English 
well enough to publish without embarrassing 
themselves and the university. I recommend that 
they be reminded that all English for publication 
must be finally checked by someone whose native 
language is English. When no technical person 
is available, David Underwood could do it with the 
author present to clarify technical details. 

However, no roadblocks should be put in the way of 
rapid publication of ei~her research papers or 
extension fliers. Engr Afonso Martins, the Soil 
Fertility group and I'm sure others have data that 
would make either good research papers or 
publications in the new Extension series and they 
should be encouraged to get these published. 

7.	 The organization for teaching disturbs me. 
Classes cannot begin when the semester starts. 
It takes a week to two weeks before both students 
and professors are fully functioning in the 
classroom. Mid-week holidays and "bridges" produce 
many missed classes. On weekends the university is 
locked. The library is only open after 2 pm on 
week days and closed weekends. There is not much 
student housing close to the campus. All of these 
items need some attention in order to develop a 
true scholarly environment. 

8.	 There is a serious lack of laboratory space in 
chemistry and in soils for both teaching and 
research. They need space both for teaching and 
for their own research. The new building should 
solve most of the problem. 

9.	 The genetics and plant breeding group lacks the 
common journals, especially from past years. Prof. 
E~ickson and I have solicited back issues of 
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"Genetics" (1964-75); Journal of Heredity (1961­
84); Canadian Journal of Genetics and Cytology 
(1966-80) which are being sent to IUTAD. We will 
continue to solicit additional issues and journals. 

10.	 The university badly needs access to more computers 
for both students and faculty. The Procalfer 
computer doubled the computer capacity but Reitor 
Real is developing major plans for computerization. 
He should be supported in this effort. 

VI.	 Closing: 

IUTAD has made great progress in its few years of 
existence because of a strong leader and a group of 
dedicated faculty. I enjoyed working at IUTAD and 
have developed a great interest in the progress of the 
institution and especially that of the young faculty 
working on their degree programs. I hope to keep 
contact with some of them as an aid to their work. 
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- , I • ~! t OJ ..., ".,. .'. , \ ~- 1 ~,. ~l"'''''' - "'/()ll -, ,',,:-··"-l··· ,\.~,. l,'al""'" ';:; :","'lll>;:'I'."::;" poce'):l Q 1'0 t:l :-:: : '.' ••• ,,,1 J C.I I' _ ....'_, JJ ,'·l...loJ \.~, c.. £.'10 "'l.j"J~-'-. ~lO.. ..") ..... !r.... .... ,;;:7 L' ~.J f".:I"3UJ 

\~
 



-.\1-3
 
3.3. V8todOS oiologicos 

3.3.1.	 Ensuios em vasos com 30lu~ocs nutritivas sob condi~c~s controla­

das de 11.1:::, tc,:;pcratura e h1.1!:,:idade. I:5tCl metodologb e necc$sa ­

r~a na obtcn~ao de parametres li6ados 35 plantas para utiliza~ao 

do ~oJ~la Je Ba~b~r e Cushman 

3.3.2.	 Ensaios em vaso em diversof, solos sob cot1di~oes controladas de 

luz, temperatura e humidad(-: para pedi~(1o de par::lrr.etros .. ligados 

ao si::tei:Ja solo-pl.:mta tam1::em necessurios a aplicac;.ao do modelo 

de B~.:cbcr e Cushm~n 

3.3.3.	 Ensaioz eln \'3S0 Cw diversos solos como unlo planta tC:~te com v~s­

ta i cxauDt~o do pQtissio atrnv~s de cnrt~s sucessivos da cultu­

ra com e se~ ad~b3~ao potassiea. 

1~_9_8_5 -+- l9_8_6 !- 1_9_8_7 --l 

~J.J A SaN D .J F 11 A 1\1 J J A saN D J FHA M J J A saND 

1~:~1	 . 
Analise 
flunera­
loSfica 

flJ1alise 
.. .glunuca 

EflS2.1.0S

I e:n vase 
I 

B.:u:1x:r 

- - I 
i 
I 
I 

---+-------­ -._1
I 

-'"""----­ 1--_._._._. I 
I 
I 
: 
I 

--="==.=:=~~====..:_~=_._.J
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Na regLio de Tras-os--Hontes para c.olheita de varias amostras 

de terra clestiuadas aDs ensaios em vasa e l~boratoriais 

5.1.2.	 Uuiversidade de Braga e/ou Instituto Superior de Agrono~ia 

(ISA) e Esta~~o Agron~mica Nacional (B.A.N.) para: 

5.1. C~.>C! 1u 

5.1.1. 

- Pesquis3 bibliografica 

,.~ ' ..... 
u~ • .::t argi1as 

- Discussao com 0 superviscr do doutoramento Sur. Pr()f~ssor Q[I.C!.CI:a.~ 

dO.b Sctl1..tO,~ e com um especi:llis ta em estudos de potdssio Snr. tl199 

VMC.O do. Galila (EAN). 

5.1.3.	 Universidade de Purdue,.. Estados Unidos 

A desloca~ic aos Estados Unides devera fazer-se por doi5 perrodo~ de 

'1. 1II(:r.~5 compreenciJos entre Ju1ho e Se tembro de 1986 e 1987. Os c.cnt.acto:! en:!,. 

o Prof.	 Bahbeh da Uuiversidade de Purdue p.stao a ser j~ rea1iz~6~s at~~!5s 00 

Prof·. Ja.!i1(l..,.~ l,hl..rJ...c.!l-~. A proponentc ira ten tar a aquisig30 duw; ho1sa de as tu­

do p81'a suportar a sua as tadi-a nos USA atravc~ de v~.rios org:miforr.os e para a 

qual conta os lh'H1S oEidos do Reitor e Consa1ho Ci~ndfi.co 00 lUTAD. 

5. 2. ~·13.teriCll necessario 

Divarso ~aterial de vidro) suportcs em ~adeirn c reageutes 

Cam~r:;, cJe crcscil"cilto t.1e plantas 
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o object iva da medi~ao da humidade e temperatura do solo sob vinha 

da regiao do Douro e cujo terreno e sujeito a diversos tipos de arma~ao e determi­

nar a influencia deS referidas arma~oes no meio edafico e consequentemente na evo­

lu~ao e produ~ao da vinha. Os resultados obtidos serao, eventualmente, de ter e~ 

considera~ao quando da escolha da arma~ao do terreno para inst~la~ao da vinha. 

Os solos da regiao Duriense ocidental sao muito delgados e rochosos 

e situam-sc em terrenos com decl ives medias bastante acentuados. A seca sasonal na 

regiao e a pequeno armazenamento posslvel de agua no solo obriga as plantas a pro­

curarem agua em zonas profundas ja no estrato rochoso. Os tipos de arma~ao do ter­

reno modificam a meio flsico edafico assim como as caracterlsticas de intercep~ao 

da precipita~ao e radiacao solar e tambem a escorrincia superficial. Assim, e de 

esperar que as condicoes de temperatura de humidade e temperatura do solo sejam di 

fe~entes em cada uma das arma~oes. 

Para concretizar a objectivo enunciado seguir-se-a a evolu~ao anu­

al das temperaturas e humidades nos perfis verticais dos terrenos armados em socal 

co, em patamares e nos terrenos de vinha ao alto. No primeiro caso (socalco) os da 

dos serao recolhidos em duas verticais: uma situada entre a muro de suporte e a Ii 

nha interior de vinha, outra situada para alem da linha exterior de vinha; admite­

-se que a meio do terreno exist&uma s~tua~ao intermediaria. Nos terrenos armadas 

em patamares serao escolhidas 3 verticais em espa~amento dependente da largura do 

patamar, mas situadas sempre perto do ponto mais elevado, do ponto inferior e a 

meio. No terceiro caso (vinha ao alto), a local iza~ao das verticais sera semelhan­

te ao dos patamares. 

Numa primeira aproxima~ao escolher-se-ao vinhas em terrenos de dec­

live medio para a area considerada a armadas pelos 3 processos indicados e com a 

mesma orientacao geografica (Norte ou SuI). Seguir-se-ao medi~oes ~m decl ives SUP! 

rior e inferior no inicialmente escolhido e tambcm uma orientacao oposta a primei­

ra. 

... / ...
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Dadas as caracterlsticas edaficas e a necessidade de seguir a evolu­

~ao dos parametros pontualmente, 0 processo de medi~ao da humidade sera 0 da sonda 

de neutroes; a medi~ao da temperatura sera indirecto usando a varia~ao da corrente 

electrica em c~lulas de nylon enterradas a diversas profundidades. 

A influencia dos parametros considerados nas plantas devera ser ava­

liada por uma (ou mais) variavel. Deixo a escolha desta variavel a vossa considera­

~ao. 

Qualquer que seja a escolha, esta variavel (p) reflete a influancia 

dos parametros considerados. Assim, dentro de cada tipo de arma~ao, P sera fun~ao 

da humidade (h), da temperatura (t), do decl ive (d), e da exposl~ao (y) e de varias 

interac~oes entre eles. De entre as interac~oes julgo que serao de considerar ape ­

nas as seguintes: 

humidade x temperatura x decl ive 

humidade x temperatura x exposi~ao 

humidade x temperatura x decl ive x p.xposi~ao 

Admitindo que P ~ fun~ao linear das variaveis consideradas pode-se 

estabalecer a rela~ao 

P = h + t + d + y + htd + hty + htdy + e 

onde e e 0 erro experimental. 

Tres problemas devem desde ja ser considerados. 

Ha necessidade de encontrar um processo de enterrar tubos de a~o gal 

vanizado em terreno muito rochoso ~or onde sera baixado 0 elemento radioactivo da 

sonda de neutroes. Cada tubo devera atingir pelo menos a profundidade de 1,20 m e 

deixar uma extremidade. a superficip. com cerca de 10 em. 0 numero de tubos necessa­

rio estara dependente do numero de locais disponrveis para instala~ao das experien­

clas, mas nao podem ser inferior a 64. 

As c~lulas de nylon ficam permanentemente no tl~rreno e apos 0 fim da 

experiencia e de esperar que muitas delas estejam irreparavelmente deterioradas, e 

tamb~m algumas terao de ser substiturdas ao longo da experiencia. Admitindo medi~oe5 

de temperatura a 3 nrveis em cada vertical, sao necessarias cerca de 250 c~lulas cu 

jo pre~o unit~rio rondara os 2,50 dol ares americanos. 

Por fim, ha que considerar 0 volume de dados obtidos. A analise de 

dezenas de milhares de dados so sera possivel com recurso ao processamento automati 

co. 
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1\ qualidade do ensino tmiversitario no nnmdo e bastante baixa. NJr­

rna.1Irente OS professores universitarios reo tern qualquer treine na arte e cie..2 

cia de ensinar. Rararrente lean revistas ou Iivros sobre a teoria e pratica de 

ensinar. SO os nossos estudantes, que se tern de sentar nas salas de aula pJr 

rnuitas horas, cert:aI'rente sab2m COI1O eficazes ou ineficazes nOs saros. 

Felizrrente Me e dificil ser urn tom professor: 

Vanos priIreiro analisar algtmS par:eis do professor e entao suge.rir 

algumas praticas simples para rne.lhorar 0 ensine. No processo rrencionarerros \~ 

rios "principios de aprendizagem". Fina1lrente terenos que discutir corro cons­

truir urn sistema de rrelhorammto no nosso ensin::> de m:::do que cada an:::> nOs se­

janos rrelbores professores, erntcra este iilt.irro item tenha de esperar PJr ou­

tro artigo. 

rrres dos papSis do professor sao: 

1. Perito 

2. Autoridade Fonral 

3. Auxiliacbr 

NOs scrros os "Peritos" nas nossas disciplinas. Pede haver outros 

rnais h.abeis, mas quase todos os professores universitarios sao suficienterren­

te h&bei.s para os estudantes que eles ensinarn. Certarrente que deverros conti ­

nuar a nossa fo:rma9ao profissional, lendo e investigando. Forero e caracteris­

tico dos novas professores preocuparem-se p::lr serern insuficienterrente h3beis 

quando, de facto, a sua maior fraqueza nol:'11'a1mcnte esta. no papel da "Autoride 

de Fonnal ll e no papel de IIFacilitador ll Os estudantes criticarao alguns pro­• 

fessores ineficazes p::lr saberern demasiado do assunto. Na realidade nao e que 

eles saibam de.rPasiado (sejarn demasiado "Peritos"). tl que eles n.3O desEnJFe!1harn 
bern os papeis 2 e 3. 
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Papel 2. " Autoridade Fonnal" significa que 0 professor decide. Nes­

te papel revem-se pesquisas passadas e tcx:los os Iivros e artigos de revistas 

escritos acerca do assunto e entao decide-se qual a peque.na :r;:or9ao que e .imp::>£ 

tante para os estudantes no seu priJreiro, segundo ou subsequentes sernestres de.s 

sa disciplina. 

Neste papel de "Autoridade Fonnal" nOs professores t:arn1:J6n standardi­

zarros os graus e fazerros os testes. 

l1Uitos de nOs falharros em varios asp=ctos do Fat=e1 2. Segundo a "Au­

toridade Formal" nOs fazerros uma. certa sel~ao do que e i.J'r1t:ortante, rras de ­

r;:ois nao partilh.anos as nossas decisOes com os estudantes ou se Partilhalios as 

oossas decisOes elas sao vagas e gerais. For exernplo, urn professor de solos , 

biologia ou quimica que cliz que urn dos seus objectivos para os estudantes e 
"c:ampreender as reaa;6es ret::bx" MO se esta a ajudar muito a si proprio nem 

aos seus estudantes :r;:orque os cientistas estao ainda a disp2I1der rnuitos anos 

de trabalho para cx:xnpreender os sistemas redox. 0 que dizenos deve ser mais d~ 

finido do que isso: 

OUtro fa1han<;o no par::el de "Autoridade Formal" e 0 de ensinar urna 

ooisa e exarninar sabre outra. Pcx1errDs nao pensar que 0 estanos a fazer, mas 

mui.tas vezes faze-rro-lo. Assim ros adicionanos 0 titulo de "desonesto" ao nos­

so titulo de "ineficaz". 

Papel 3. "Auxiliador", e 0 papel de ajudar os alunos na sua aprendi­

zagem. se nOs na verdade desejarros ajudar os alunos e se na verdade saberros a.1 
guma ooisa sabre os "Principios da Aprendizagem" entao nOs p:rlerros rea.lr.ente 

facilitar 0 sucesso que os estt.'dantes tern oom a nossa disciplina. 

A maior [Erte dos professores universitarios falam dernai.s. 0 prover­

bio Cl1i.OOs que diz "Diz-rre e eu esquecerei" t:amJ:€m diz "I'bstra-IlE e eu talvez 

IlE le,nbre" e "EnvoIve-IlE e eu p:rceberei". Este proverbio deve-nos dar algumas 
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indica~ tx'J:qUe fal.hanos <XlITO "Auxiliador" 

Vejanos OS rrelhorc3IreI1tos que se p:x3.em fazer. Voce e urn "Perito" na 

sua disciplina e eu sou urn "Perito" na rninha, tx'rtanto n.ao precisanos de ir 

mais longe na discussao do papel 1. Farerros os nossas rrelborarnentos no papel 

2 e 3. 

No papel 2, 0 da"Autoridade Formal" deverros decidir pri.rreiro 0 que 

e que os estudantes devem estar aptos a txXler: ••. (es~ar, explicar, resol­

ver, identificar, recitar, a:mstruir, oomparar, acertar, etc.) e t:.arnl:€m as 

a:mdi96es segundo as quais se espera que eles fac:arn isso. Par exemplo nao 

lhes p::rlerros p2di.r que "canpreendam as rea~ redox". Campreensao e t.mla. 

roisa a.i.nda. inacabada, nebulosa sabre a qual n30 se deve, de m::rlJ algum, t~ 

tar. Em vez disso nOs devenos pedir-llies qtE: dades os prcx:lutos da oxidas:ao 

do sulfato fen:oso r:elo acido crOrnico, os alunos sejarn capazes de apresentar 

. a eqtJa900 e acerta-la". Agora terros algunE. coisa esr:ecifico para ensinar e 

eles tem algo esr:ecifico para aprender (1~ 

Talvez nOs queirarros mais conhec:i.lrentos acerca das rea~ redox. 

Neste case escrevererros seis ou oito ou rnais objectivos. OUtJ.-o exemplo p:x:1e 

ser "dando os estados de oxida9ao dos reagentes e dos produtos, deve ser ca­

paz de acertar qualquer reaC9°O redox". Nos dizenos-llies 0 que eles precisarn 

de saber fazer e as condi90es segundo as quais eles devern p:x:1er faze-las. 

Qualquer r:equena unidade de trabalho, tal corro reace;Oes redox, de­

veprovaveJlrente ter de 5 a 15 objectivos expressos daquele node. DigeJrCls que 

tem::>s 10 objectivos ern rea~s redox. Nos professores precisarros desses ob­

jectivos antes de ~arrros a preparar as nossas aulas, e os estudantes pre­

(1)	 - Palta. ma-L6 .i..n6olUnac;oell .f.e1.ct a pe.que.no UVltO de. R. F. MageJl. "PJte.pctltil1g 

11U1.:tJw.cti.o na..f. 06 j e.dtvelI", e.d 2, FeMo11 Pubw ftVL6 Inc.., Be..f.mo Ilt, CA, 

USA. 
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cisam da sua copia antes da li9ao ser dada. Agora estarros organizados! Terros 

os objectivos clararnente situados para os estudantes. ~ve.rros ensinar-lhes a 

fazer essas 10 coisas. Eles sabern agora 0 que e que tern de ser capazes de f~ 

zer, e fXXlern decidir 0 que px1ern fazer e 0 que nao ~xx1em. Sabem 0 que devem 

estudar e ern que ropiOJs precisarn de ajuda. 

Finalm2nte escrever 0 exarre e agora mui.to simples. Escreverenos ca~ 

telosarrente p:!rguntas que caiffim nesses 10 objectivos. cautelosarnente signi­

fica que, se disserrros nos' nossos objectivos ~ darianos os produtos e os 

reagentes, e os alunos teriarn de acertar a equac;ao, entao a pergunta do nosso 

teste t9r. de dar os produtos e os reagentes, e os alunos tern de a acertar. E~ 

crevererros 0 tes te directarnente des objectivos escritos. Nos sa.berros que so ­

nos rnais h.abeis do que os jovens estudantes a fazer equaci3es redox, nao prec! 

sarros p::>is de provar a nossa sup=rioridade,destruindo os seus frageis egos 

CQ'1l perguntas "desonestas". Perguntas honestas sao aquelas escritas para tes­

tar os objectivos estabelecidos. 

Escrever !:ons objectivos nao e facil mas vale a pe."1a. Organiza-nos • 

Para os estudantes urn professor organizado tern rna.is valor. Com os nossos obje£ 

tives dactilografados e nas maos, os estudantes tern urn l:om guia para 0 nosso 

ensine e conse':jUenternente darros exarnes justos e honestos. Tudo isto e l::an para 

a rroral dos estudantes, e a crediliilidade do nosso prograrna de ensine melhora. 

Objectivos bern escritos tern Outros aspectos p:>sitivos, mas nao terros aqui es­

~o p:rra 0 discutir. 

Para 0 par:el 3 0 de "Amd.liador" precisanos de procurar rnaneiras de 

ajudar 0 estudante a aprender. Ha alguns principios de aprendizagern que p::x1em 

ser-nos uteis no nosso e...'1Sino? Pense que SimI 

o PRINClPIO DA "PARrICIPAc;.AO ACrIVTA": Lernbre-se do proverbio Chines 

"Envolve-me e eu c:ampreenderei". Urn estudante que ap=nas junta qualitativarren­

te sulfato ferroso e acido cro.'llico, para ver mudar 0 iao crOrnico laranja para 
,/

o iao cram:::>so verde durante a red~ao em que foi envoIvide. Este principio 
, I ~'" / 
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"Particip3.~ Activa", e a justifica9ao para as aulas praticas, IPaS eu creio 

que 0 envolviJrento deve taItlbem estar presente nas aulas te6ricas. 

o PRTh"CIPIO DA "PAATICA": qualquer coisa e.xpe.r.i.Irentada rnuitas ve­

zes e lembrada p:>r mais tsnpo e evocada nai.s faci1mente. Entao no rosso ensi ­

no deveros dar or;c.cttmidade aos nossos estudantes de usar ooisas reFetidarren 

te dep:>is de as terem estt.rla.do priJreiro. 

o PRINClPIO OO"CCNI'RASTE": trabalhar pri.rn2iro can 0 rrais elevado 

contraste tal carro urn solo novo e r:ouco evoluido contra urn solo velho e mui­

to evoluido, 0 que Jl1es real9a as cUferen9as. luis tarde sera nais facil de­

tectar rr:enos difer~as em solos CXlm evolUC(oo Trais serreThantes. 

o PRTh"ClPIO DE "DITEREN<;AS llIDIVIDUAIS": algm1s estudantes apren­

dem atraves da exp1ica900 na aula, alguns preferem 01.1 precisam de di£erentes 

eh'Plica9Oes em livros de texto, e alguns pxlem precisa:c ou quere.r ajuda p:tr­

ticular. TcAmram a precaU950 de ensinar 0 ITes:rn:J iratcrial de diferentes r.a"'1e~ 

ras? Lembrem-se que nao e imp::>rtante qual 0 metoda que os estudantes usam 

para aprender. 0 imp::>rtante e que aprendam. 

o PRJNC1:PIO DE "ESI'AR PRCNIO A rorrrnuAR": 0 estudante pede nao es­

tar pronto para aprender 0 proxi.rro degrau em c:aJ.culo, hoje, quando nOs Tho 

tent.arcos ensianr, p:>rque ainda esta confuso acerca de urn p:>rmenor em trigone­

rretria do qual precisa para 0 seu prox.ixo degrau em caJ.culo. Amanha quando 

ele tiver aprendic10 0 r:orrrr->..nor ern trigol"lCJID2tria de que ele precisava, ele es­

tara pronto. Estara enta~ alguem do nosso grur:o de professores disr:onivel p3.­

ra ajudar? Isto implica que nos deverros arranjar no nosso grur:o de professo ­

res alguem sempre clisr:onivel para esses estudantes fora das aulas r.ormais. 

Estes r:oucos principios (m outros) r..ooem-nos dar ideias a:xlO aju ­

dar os alunos a aprender. Cam urn dos rossos objectivos (lerr.i.>rem-se do p3.I;el 

2) deve tel a rrelhor maneira de ser ensinac10 (com ext=eriencias, d~"i'OnstrayOes, 
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slides, fi..lnes, esquemas no quadro, cx:>nversa~ao etc.) mas se achanos que a 

oossa rreThor maneira em cada objective> e so..'11eI1te falar acerca dele, e.'1tao 

quase de certeza que nOs saros fracos IIAuxili adores II 0 Boas esp2cimes, de ­

nonstra~s, ilustra~, figuras etc 0' dao urn forte supJrte as nossas pa­

lavras. 

- CXNCLUsOEs -

Os estudantes esperam que 0 professor seja Uill r::erito e nOs som:JS 0 

Eles esperarn do professor que: 

1.	 seleccione 0 que e i..Jnr.:ortante 

2.	 os ajude a aprender isso 

30	 e os examine honestarrente para detenni.nar se eles aprenderam 

ou naoo 

Para os ajudar a aprender esperam l::oa assistencia (baseada em 

principios de aprendizagem) de professores si.lntBticos que arranjarn ternp::> ~ 

ra ajudar os estudantes. Estas sao asPll"a.c;oes razoave1.s. 

Co.m professores estarros ernpregados para a3udar gente jovern a 

aprender. Se seleccionamos e escrevemos l::oas objectivas para cada dia de 

trabaTho, cc.rnparti1.hanrcs esses objectivos com os ':studantes, procuraJ.lTOS 

as rrelllOres maneiras de ensinar cada obja..'""tivo, e exam:inarrros ror esses mes 

nos objectivos, enrao tererros urn rneL.10r ensine universitario . 
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Effecting pre-class study1 

J. L. Ahl richs; 

ABSTRACT 

A method of effecting pre·class study by all stu· 
dents In a course is based on a weekly study pack· 
age. The !iackage includes a study guide listing in· 
structional objectives to guidG the student's 
study, and the reading <lnd homework assign· 
ments. Attached to the study guide arG figures, 
equations, <lnd data from sources n~ feildily avail· 
able to the students, reprints of journal articles, 
end problem sets. The pilckage also includes a 
brief audio·tilpe. The lape and the study guide, 
with its nltached material, are lalo:en home with the 
student to direct the pre·class stUDy. Use of this 
material produces class meetings which are excit· 
ing discussions among knowledgabl~ people, 
rather than periods of lecturing at stucents. 

'THE knowledge which we e.xJ1ecr our srudents to 
gain does not all require e.\pbna:ion by the in­

structor. Tt1'~refore, c1a~~ time can be used Olost effici· 
ently if students ha"~ studied the subjl:ct mailer in ad­
vance 2nd already undersland milch of what \~e would 
like ther1 [0 kno\\'. We can then truiy have an intelligent 
discussion among a grou r 0 f ~ nO\1 kdgable pearle. 

Estab!i~hing a pallern of studying a sllbjecl in ad­
vance of c!a~51ecture or dis,:usslon has tyrically been at­
templed with reading Jlsi bnll1ents cr probkm sets. It 
hOI; bcen difficult to get \erious preclass qudy with 
either of these technjc;ue~. RCJding 3ssignrnl:nts, unless 
very carefully selected 3m] delineated, do not clarify to 
student what we, as teachers, deem importanl; so, stu­
der.ts lypi.:ally wail until after lecture 10 do Iheir read­
ing. Thus. re:Jdirlg 3~slgnments be(omc Liircctcd reading 
afl\.'r .he lecture rather than pre-class rC..ldlnf!. LI~e\\'ise. 

prcbicrn sets often need prior class d,'i(us,ion to make 
them meaningful or even solvable: they are not a good 
tool to imr1emcnt study prior {Q class. 

If students c.onsislently study prior to class meetings. 
the meetings can beco'l1e exciting Wllh much efficiently 
used discussion. The dlificult 3nd the comple.\ .1srects 
of topics can be the iccus of CGnCl:nlratlon because stu· 
dents have alre3dy learned Ihe rouline and obvious. 
Le~·lure periods then become animJ[cd \\ iih Jiscus~ion. 

A vel satile sy)tefll 10'- stimul:lling prc'\'Ia~'i sludy has 
heen succe,:;fully u'>cd in a senlor·gradllJte k\ el course 
in Soil ant! P!Jnt An.lI] ,is. The dJ~~ meel'> twice each 
week fC'~ lecture \\ ith a J-hour Iabor,,;o['. iL11luwiii:.! fhe 
second !cc(ure. The course is oq:Jnll~d l!lto \'. Jt:kly 
lopics. E:tch topic receives 5 hours of c! ..ss altention. 

A package, which I have 3t times (ailcd the "Take 
Home Teacher," is given to ea(h sludcnt : weck in aei· 
vance of e;Jdl topic. The package ah\ays has a "Sludy 

Guide" whkh crens with 6 to I:! instruction.1l objec­
tives, written ma,tly in the cognitive dom3in :lnd i:1 the 
manner oi :-'Iag~r (21. ~,' Kibicr el al. (I). The obiecti\es 
tell the students what I expl:ct them to learn. The first 
page of the study guide al~o comains carefully ~l:lccled 

paragraphs. pages, and chapters whi~h the students 
~hould re:!d. Keeping the required re:Jding pt:ni'1cnl and 
sufficiently brief encourages all students to re,H.i il. The 
second and subst:quent pagcs of the study guide (ontain 
equation~, graphs, now diagrams, tables. and sJmple 
problems which are neilher in their reading material nor 
readily a"ailable 10 them. 

The package may also include journal reprint" or 
mimcog~aphcd and photocopied rrocedure~. problem 
solutions, or problem sets. Finally, the packJ!.!\.' usuaily 
includes a cassette audio-tape with 15 to ~~ minutcs of 
the professor's comments designed to dirt'ct students i~ 
their study and to explJin cumrlic:lICd equations or 
other difficult item~ in (he study guiLle. 

The packages for pre·dass study vary from C\tl cnlCS 
of a one pa!?e study guiue with a 25 minute, dJrcctj\c. 
audio-tape. [0 a threl: rage study guide with (\\0 at· 
tached journal article reprints, a problem set and a ·W 
minute audio-t;Jpe. 10 a five pa~e guide ",ith no tape or 
reprints. Audio·lapes are nOI n~ceS~:l'Y :0 (he ,y~tem. 

Study guides C3n bl: made mare (omjllCIC :Ind climin:!:e 
the neces~ity for the t:.lpe. However. wrilter. c"aluat:\(' 
comments .1t the end of the scmester a"~3~\ inclllde 
many voluntary statements about lhe value of {I::: 1:J;'CS 

for ILl' pre.c1a~s study and many stlldefl!s as~ Inr t'lres 
to be ..!('\,c!oped for (he Ileeks currently handled \~ Itlwul 
them. 

Directive comments for a second week arc on thl rl:­
\'ersc sidl' of the lape ma~ing tripe ('x-:hange necer,sarv 
only biweekly. :-'lost students have rer~ona! C;J\~et((: 

players, but several playcrs arc available in a "mall qudy 
room adjacent to the laboratory. This room al~o con· 
t:lim reference books belongi,lg 10 the profc~sm and a 
folder of auxiliary materials for students to usc JS :hey 
slUdy. 

Tht: system operates as follows: when the firq meet­
ing of the week comenes the students have alrc,HJ! had 
the study materials for one complele Wl:·~k. Class 
lypically opens v. ith Sl udcnt quesl iOrls. Inten"e di'icu,­
si'::>n follows. mivd with OccJ~!onnlll1ini-kctur('s bv tlte 
prOfessor. The hOl,r t! pk:llly closes \Iith a short qUIz (0 
help assure lhat ~tudcnlS do study in advance. The 
second me~ting conllnue, the opt:r. discussio'l Jnd often 
jncludc~ spec:al shorl lectures based on difficulties ex­

. Edu:aliun.ll Journal f'ar~r No. J, S~hool of Agric.• Purdue UlIiv .. 
W.I.~fa:.cltc. l~' 4-'}()i. 

1 Pro(e\sor oi agrI.H'lliny. 
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posed b)' the students in the previous dist:ussion. Thj~ 
sccond mecting is the hour din:t:tl}' pri:cc:eding the 3­
hour bboralory ')n thc lopk undcr JiSCu.~5icn. TI:cre­
forc. tl:cre is l1exibility to expand or :;horlcn th~ various 
types of teaching a~tivities over t~e span of 4 hours. 

Effectivc tariCS are short and designed :0 direct study. 
The... are nOl complete Ic,=turcs. Aftcr expl::1inin~ or sim­
;:>lifying a diffil:ult equation or relationship it may be 
best to direct students to well-wriltcn parat:r<lphs in 
their lext for the next topic rather than to discuss the 
simpler or well-prescnted topics on the lape. Listening is 
slower lhan reauing. 

This format works well for small enrollment courses 
we cornmonly have at the senior or graduate level. We 
have used it in a course which, h~s 15 10 30 students. 
When enro:lm<:nt gets large. then open discussion be­
comes mere difficult and the logistics of tape exchange 
and providing the study packages gets mon: compli-

Successful use of the pre-class study system. the Take­
Home Teacher. has .nOlde lhe classroom ::n e.xciting time 
co discuss lhe substantive a~pecls of the course. II has 
permilted d<:eper probing of subjects hecau~e lime is not 
wasted on the rout inc and easier maleriiil. The 
clasHoom is much more ~timulaling to the tcacher. as 
well as to the students. It is exciting 10 ha\{' knowledg­
able stUUl:tllS discussing and challenging the Ijl~rature 

and the professor's comments. It ccrtainl\' makes class­
room a~tivilics a more professional cxperit:nce for both 
students and professors. 

LITERATURE CITED 

I.	 Kibler, R. J., L. L. Barber, and D. T. Miles. 1970. Be­
havioral objectives and instruction. Allyn and Bacon Inc•• 
Boslon, MA. 

"J.	 Mager. R. F. 197.5. Prc;laring instructional objeclives. 2nd 
edition. iearan Pub!. Inc., Belmont, CA. 



A4-1 Appendix 4 
Outline for 2nd Seminar 
given 19 Oct. 184 

TEACHING 

A Seminar for Both Students and Teachers 
James L. Ahlrichs, Professor of Agronomy, Purdue University 

Objectives: 

To analyze how well we are serving our IUTAD students and to discuss what
 
is good and what we might change.
 

To analyze how our graduate training is progressing and how it should
 
evolve in the future.
 

To discuss how we can best function as a faculty for our own benefit and
 
for the students benefit.
 

How are we doing as a teaching university? 

1. Undergraduate: 

Helping students develop 
Advisors
 
Seminars
 
Teaching Aids
 
Program Flexibility
 

2. Graduate Training: 

a. Where 

b. How 

c. Evolving Graduate Training at IUTAD 

d. Libraries, labs 

3. Faculty 

a. Interaction and attitude 

b. Division of labor 


