
a sraat or i&nu&L a:o> asssod osi» for

80X16 XI VOCATXOti&u

if

. .,.
;

.

of Agriculture and Applied clenco, 1984

\ _ ---

la partial fill fillwit of ttm

of mamaamm a» ap?usd seuwa



Docu-
ment

CfZ "2ABL2 OP COHTSHTS

ncmmusxaBssTs 1

Mksam poh WBWrtaKDtQ not numum 1

stabbhwt or ra problem. 9

._. ,. »•««*»•« ............ v »« .........

.

4

8MPVi9 Used. ••*.............................»• 5

?ISDDtGS. . . 8

Organisation of jfects Into Tfare* Groups....... 8

ffeturs* on ^soh 3©il Fact 9

SOWAR* ASP COBCLUSXOHS S5

mvjuuvcies 45



AClOKffXHL,

A«IaiP«l«ddBMMlt is due In -llll&^s for inspi-

ration, suggestions, and criticism given in his capacity as

major instructor. Dr» P. I* Duley gaoo valuable aid In

compiling the list of eta" for the survey* several

tional agriculture holpt/l to

of oolla material eonplete* Suggestions for

forcing the survey vera c bed froa the Jfiansas state

2«ard for vocational Mucatlon, -cries A-6, by ft10X00 *

Eenry vm sehaits, ic teacher at tho Manhattan lOgh

school iii cooperation with the teacher training departeent

of Kansas state College. The cooperation of the taaohoro

o took ttaa to fill out the survey Is alee appreciated*

BSAMBI FOR WmBUKOU THE FHOMMi

2wy Siign school course in vocational agriculture

includes seise training In facte about the soil and 1ft prob-

lem* pertaining to its manageaont. In states etoere voca-

tional egri 00 departDsnts have a 180 minute period and

offer, as they do in Scoots, a course In crops production

one Tear osd o sauiso in livestseOk nreduetsion ** "
*'"

'"is teu>.

it Is customary and logical to include the teaching of

soils with the crops production work. In sany states Share

vocational agriculture is taught four years, rinty- minute



neriede »—•«*<» used. #at1ft MMMMBt Is taken up Mi e

the outetandlng future of toe vocational agriculture

Bregma ia that instruction la based upon and activated by

a piaascai of supervised hone practice work which aaoh bey

oarrias on. the unit of instruct -on in vocational agricul-

ture la the "Job". Jhe inforaotion about and the eijejalwncl

sftCWSl ~ii'6' 3 oi* ?r-r* c - • i/i~'o BCd as '&.' as C33 T L^o

eraenlsed fftnnrl the Jajba «—»*«*» the bova will plan for and

will carry through in their programs of supervised practice

it 3tm>s been aha writer's VFvwrlQKMitt and

that soils material Is difficult to incorporate In a course

of this kind* Share •sun to be erect variation in the

sjaount of coils Material taught and in the tins and aethode

of teaching it* iieeeons for t: is difficulty and those

variations seen to be as follows;

I. Facte about soils and coll nBiwgeaont are tcsHilml

Ml ttCfMMMl for ./,,-. Cj| ggfll ^o;/a.

8* So ouch tioe Is noiacd to teach aooe of the funda-

aenUl coll facte that there is a toi«tcricj for interest in

the job bains taught to lag If these facts are worked in ac

related science*

8* Vocational agriculture instructors, well trained In



•oils •o»lc probably t«nd to cwwwaptasaiz© this work,

4* Many vocational agriculture teachers fool their own

knowledge of •oils la not sufficient to enable thorn to do

a good Job of teaching It,

5. Very few »oila reference* have been prepared with

the needs of the vocational agriculture student in mind.

SUTUStT OF 3BE PROBLBM

Tory little resesrwli has boon carried on relative to

material and method used for teaching soil3 in vocational

agriculture. It woo noooseary to restrict the problem

sooewhat. the following phasea wore studied because they

wove basic:

1. "."hat facts about the soil and Its i aiisfllimst ahould

be taught in vocational agriculture?

2. Should soil facts be worked into the course ss

related science in connection with Jobs of crops production

3. Should soil facta be taught in a •operate »hort

course on soils?

4* ??hat sttthoda are most effective for teaching the

various facts about the soil and Its TinagaiMtnt?



la

of the lack Of reference ssaterial end reeeareh

work in this field, it *as neoeeeary to depend alisoet

entirely upon infonoation obtained from men In the field

•ho bed experience in preeenttne eolla work to hi#i school

vocational agriculture students.

A list of fifty Kansas teachers, who were well trained

to do a good Job of aoila teaching, erne obtained by eoneul-

tation with . r . Duley and with Kr« £»• B* Polloei,

State supervisor of Vocational Agriculture. A list of

snperTisors of vocational sericulture in Hebreska, Iowa,

Missouri, oklaheem, Colorado, and elite mm obtained fton

W* Pollen* tettero sere addreseed to each of these state

supervisors asking for the name of ten teachers in the

A copy of the survey «** enclosed with each letter, end the

SB osc S9 SS G i'.^ G, was BHjtMMMSShi ./o.Tpr. !ii.\i:\7Qru. BOSS

received from the supervisors of each abate with the excep-

tion of Oklahoma*

The survey sheen belee wee then sent to each teacher

whose naae had been obtained* Thle was dene In August,

who failed to return the survey after a reasonable length

o>- itass



Survey Um4

A sample of the survey forra used is siren below. It

is self explanatory. In the interest of brevity, the

headings for columns to be checked are given only on the

first page, the following pages simply listing the soil

fsets included in the survey.

Deer Fellow Teacher:

This survey, on the way you teach soils work in voca-

tional agriculture, is arranged for your convenience. It

can be filled in by checking. £o writing required. ,111

you fill it out now and use the enclosed envelope to return

structions

In the columns opposite each soil fac 6 you teach

put 1, 2, and 3, under the xaetiiods that your Judgeaent and

experience have shown :> be first, second, and t:a.rd

3t effective in teaching these soil facta. Under "l^hen

Taught cheek one or the other of the columns to indicate

whether this fact is taught as part of a soils unit course

or whether it is taught in connection with a job of some

enterprise. If none of the columns opposite a soil fact

are checked, it will indicate that you do not teach this

fact.



Material Taaght
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The first line cheeked would mean that "The effect of

phosphorus on plant growth" Is taught in connection with a

job of seas enterprise, and that the supervised study and

recitation, field study, and farm practice methods are

MisMsfUl west effective for teaching it* The second line

left unchecked would indicate that "The nitrogen cycle "is

not taught*

In the interest of uniformity, will you accept, the

following definitions of teaching metbodsv If your method

differs only slightly from one of these described, list it

under that one. If it is unlike any described, list it

under "Other Methods" and explain it at the bottom of tills



7.

7ha teacher instructs the class orally. He e»y

use charts or illustrative material , but the main source of

infor. i is what he tolls,

JJSTRATIOH: Teaching by the aid of charts, maps, films,

pictures, or specimens with very little telli.

teen preceded by study or other instruct io..

.

MMMNS BBWCyif} Setting Of Mel MleVtMJj of specific

laboratory exercise by the students.

MWlMt^.,1-^: iVor* done !(§ Li-oclier, bfe/j ew groiq? of bejf

before the class. Principles involved and facts revealed

explained by persons conducting the demonstration.

FAEM I class to farm and perform*

practice that will teach a soils fact. For example, the

teacher might take boys to farm and apply ground limestone,

s, teaching the material, "'.Then and how to apply ground

astone".

nsCXxV trident reads references

selected by teacher acid assigned to class. Class held for

eject matter I Nation.

JD STUDY: This method takes class to the field to study

ots in their natural settirv . tit el will usually

have been proceeded by supervised study and reeitatic

SUPERVISED STUDY AMD RgC HE: Assignments are made,

and the study supervised, ^citation and discussion bring

out Important points and clear up doubtful facts.



I will appreciate your explaining below any methods

you use that do not lend thetaaelvee to the classification I

have used.

Surveys Sent Out and -.eturned

-

mfM 8jp*veya sent out ourveys i.euui

iHMHHi 50 46

issourl 10 t

MNoIM 10 7

leva 10 1

Colorado 10 5

Ohio

100

8

MM 70

Organisation of Facts Into Throe

lobulation of the seventy surveys returned la

below for eaoh of the elchty-eight soil facta included.

The facta are not given in tho order of the survey hut are

divided into throe groups as follows:

1. Those facts which over sixty per oent of teachers

who taught them bandied as part of a soils unit course.

8. Those facts which between forty and sixty per coat

of teaehers taught ao part of a soils unit course.

5. Those facts which over sixty per ce^t of teachers



0.

In correction with a job of soae enterprise.

the reason for t ia grouping was the observation that

a different type of soil facts seemed to be taught in unit

courses than sere taught in connection with jobs of crops

enterprises. It seemed desirable to compare these facts

arid the net odology favored for the different types.

•turns on Each Soil Fact

The per cent of the seventy teachers who taught each

soil fact is shown. The per oent of those teaching a fact,

who taught it as part of a soils unit course, is shown in

Tables I aiid II. The per cent teaching in connection with

the job can be figured by subtracting this figure frcas

100 per cent. The per cent teaching a fact in con-ection

with a job of sane enterprise is shown for the last group

in Table III.

Preference for the various methods Is expressed aa

per cent, and was obtained as follows:

The masher of first choices for the lecture method,

for instance, on a certain fact were multiplied by three,

the number of second choices by two, and the number of first

Choices by one. These three figures wore added together

and expressed ss a percentage of the preference for all

methods used having bee: obtained in the same way. Only

the four most preferred methods are shown In each bar



10.

diagram except where there was almost equal preference tor

several.

Table

1. Definition of the soil

Per cent who teach this fact
Per cent teaching in unit course.
Preference for various methods*

A.
B.*

H.'

C."

2. Soil forming materials

Per cent who teach this fact.....
Per cent teaching in unit course,
Preference for various method*

A.
B."

D."

."

H."

3. Hocks containing soil forming materials

Per cent whs teach this fact.
Per cent teaching in unit course.
Preference for various methods

A,
B."

C."

95.7 %
80.6 %

18.0 %
17.0 %
43.0 %
8.1 %
7.6 %

90.0 %
80.9 %

8.0 i
15.8 %
15.8 %
8.6 %
9.8 %
31.3 %
15.9 %

75.7 %
82.7 %

8.3 i
8.3 %

16.6 %

•A-I*eture, B-Assigned reading and recitation, C-Illuatra-
tion, D-Deacmatration, ^-Laboratory, P-Supervised study
and recitation, G~?arra practice, and il-rield study*



F.
'

8.5 %
20.4 %
19.9 %
16.4 %

4. The effect of plants on soil foitoation

98.8*
68.2 a

Preference for various metlioda

A.
B.
c.
F.

8.6 %
13.9 %
9.1 %

34.6 %

5. Hon freezing and thawing help to form soils

99.1 i
75.7 %

Preference for various methods

A.
B.~
C.~
F.~
H.

11.9 %
11.5 %

55.2 %
.3 *

6. How action of aster forms soil

92.8 %
74.0 £

Preference for various methods

A.
12.5 £
9.9 %

34.9 %
26.0 %

F.

7. How action of wind forras soil

Preference for various metliods

90.0 £
72.5 %



... 11*3 %
ZZZZ"Z~_ 15.2 %

C. 11.
1-.

H. 21.2 #

8. Bo* Iff* lam forged soil

For cent who teach this fact 84#3 %
Per cent teaching In unit course 80.7 %
Preference for various methods

. 12.3 %
B. 20.4 %
C. 10.5 %

H. 13.

9. Changes) that occur after a soil is laid
down

Per cent who teach this fact • 73.0 %
Per cent teaching in unit course 76.4 %
reference for various methods

A. 10.4 %
ft. 13*8 2
c *

F. 38.3 %
II. 23.5 %

10. Beaning of soil texture

Per cent who teach t-is fact. 97.1 %
Pop cent teaching in unit course 70.3 %
Preference for various afftiiods

A.
C 11.
- i 11.5 %
B. 19.9 $
9m 2l.
H. 13.5 i

11* The soil separates what they are

Per cent who teach this fact 83.0 %
Per cent teaching in unit course 72.4 %
Preference for various offthods



A. 9.1 %
B. • "

'

' 7.0 %
C. 11.1 <
D. 16.5 £

' '

1

29.0 %
'

22.5?

IS. Making a settling test of soil texture

ceut sho teach tiiia fact 75.7 %
Per ceut teaching in unit course * 75.4 %
Pieferenee for various methods

C. 10.8 %
D. 28.2 *

4e.s i
F. 9.6 %

13. Classes of soil based on texture

cent wlio teacli fciia fact 34. 5 %
Per cent teaching in unit course 79.6 %
Preference for various sarthc

10.5 %

a. n.i tf

21.0 %
ZZZZZZZZZZZ------- 27*o *

. 12.5 %

14. -ield identification of soil classes

...
. t'.iis fact. 73.0 %

Per cent teeehing in unit course .

Preference for various methods

6.0 %
10.9 %

F.
H. 50.2

15. leaning of soil structure

Per- cent each this fact 94.3 %
Hat seat teeehing in unit course. 76.9 %
Preference for various ae



A.
ft.

F.

14,

10.6 %
11.2 t
15.0 %
31.7 1
15.2 %

.. 65.0 %

16. Vvhat colloidal material la

.. 60.1 %
sference for various wet

A. 12.6 %
8.4 %
9.6 %

19.0 *
9.9 3?

15.2 %

.. 51.1 <

B.~"
C.
D.

17. iiffeet of oolloidftl mats-rial on soil
structure

.. G3.9 %
jferenee for various asthoda

A.
C.

B.
'"

18. Viliat an element is

12,5 *
12.0 %
14.5 <
14.0 *
24.0 #
11.7 *

.. 90.0 %

Preference for various aetliods

A.
8.

22.G %
13.6 %
11.2 £
13.5 %

.0 *

19. How to study a soil surrey



15,

Preference for various methods

A. 84.3 %
10.1 %
11.6 %
30.5 %

B.~"
c.~
P.""

20. Use of potassium in commercial fertilizers

54.2 %
65.7 %

Preference for various asthods

A* 19.3 %
18.3 %
8.9 %

38.6 %

B.""

P.~

21, Reading fertilizer fonaulaea

Preference for various methods

90.0 %
60.5 %

. 19.5 %
14.0 %
14.0 %
26.9 %

B.

P.

22. How water moves in the soil

Per cent teaching in unit course
Preference for various methods

94.5 %
63.6 £

A* 11.1 %
10.4 i
20.2 %
24.0 £
24.6 £

C.~"
D.~
E/~
P.""

23. Kinds of bacteria that live in the soil

62.8 %
65.9 £

Preference for various methods



A.

16,

24.0 %
21.7 %
7.5 %

42.0 %

18.5 %
14.2 %
59.8 %
14.6 %

54.3 %

B.

24. -nat oalcos allmli spots

Preference for various nethods

B.
F.""

25. How to correct alkali spots

Preference for various methods

A.
B."
F.~
G.~
H.

26. iistlmatlng soil fertility by omawtns
of soil profile

17.8 %
14.5 %
33.o :>

11.9 %
13.7 %

47.1 %

Preference for various met;jods

A.
c.~
E.""
F.~"

G.4 %
Ml

25.8 %
41.1 *

27. How soil surveys are aade

Preference for various methods



A. 43.5 %
13.3 %
8.7 %

21.7 %

m

Lpping28. Soil classification and m

Pen» cent teachinr in unit course. ••

Preference for various aetiioda

A*
«

C.~

Fifty-nine
f Soils Unit

icture

25.1 %
15.9 %
12.3 %
26.2 %
11.1 %

Per Cent
i ourse

H.

Table XI

Group of Faets Abiah Forty to
of Teachers Taught aa Fart oi

29. effect of bacteria on stn

Per cent teaching in unit course • >

Preference for various methods

A*
B.

.

F.

ire

16.5 %
15.0 %
10.2 i
40.2 %
9.1 %II.

30. Effect of soil texture on structi

Per cent teaching in unit course...
Preference for various methods

A*

• •

U.O %
12.2 %
12.0 %
31.6 %
14.3 *H.

"



51 • effect of dry weather on structure

Per cent who teach this fact 77.1 %
Per cent teaching In unit course
Preference for various netiiods

C 8.3 %
D. 10.1 %

• 11.2 %
P. 28.0 %
H. 24.0 £

32. jjrfect of working too wet on structure

Far cent wno teach this fact 97.1 %
Per cent teacnlng In unit course. 52.5 %
Preference for various methods

D. 15.0 %
e. 12.1 ,:

24.5 %
H. 30.9 %

35. Elements essential for plant growth

Per cent who teach this fact 94.5 %
Per cent teaching In unit course... .

r

Preference for various methods

19.3 %
B- 10.5 %

2- U.9 %
P- __ 40.6 %

34. .hat a compound Is

Per cent who teach t Is fact 85.7 %
Per cent teaching In unit course... 55.0 %
Preference for various methods

£• 19.1 %
B » 12.5 %
c - 10.0 $

• 12.0 %
• 10.9 %

P* 54.0 %



55* Compounds of sons of the raore laportant
elements are found

Per oent who teach this fact • •

Per cent teaching in unit course.
Preference for various methods

A.
3.
C
D.

'

F.

36. xne nitrogen cycle

Per cent who teach this fact
Per cent teaching in unit course.
Preference for various methods

B.*

P."

52.7 %

17.3 %
14.0 %
11.1 i
15.4 %
10.8 %
32.4 *

91.4 #
46.8 %

18.9 £
16.1 %
15.4 %

37. ,ork of nonsymbiotic nitrogen-fixing
bacteria

Per cent who teaeh this fact 70.0 %
Per cent teaching In unit course 55.1 %
Preference for various methods

A. 17.8 %
B. 20.0 %

•
;

35.6 %
H. 18.0

38. factors affecting nitrification

?9r cent who teach this fact. 81.4 %
Per oent teaening in unit course 47.3 %
Preference for various netaods

A- 15.4 %
B. 1 .

*"- 44.0 %
H»

'

7.5 %



39. effect of amount of nltratos on crop growth

73.3 %
41.3 %

7.3 %
13.4 %
9.3 %
30.6 %
24.0 %

57.1 %
57.5 %

16.9 %
14.8 £
8.1 *

40.8 *
8.1 %

70.0 £
46.9 £

12.3 %
14.4 £
35.6 %
10.7 £

70.1 £
46.0 %

14.6 £
15.1 %
10.8 £
39.8 £
9.9 %

Preference for various net ods

A.
a.

H.
' "

40. opk of denitrifying bacteria

Preference for various methods

c."~

P.'""""

n.~"

41* Use of phosphorus in eaaaercial fertilisers

Preference for various methods

A.
B.~"

42. Sffeet of potassium on crop yields

f i sfsrsnsti for various methods

A.

C.""
...

H.

*



5. Use of aixed fertiliser

Per cent who teach this 37.1 %
Per coat teaching in unit course ^3.3 Ja

Preference for various aethoda

A.
B. 10.4 #
ZZZZZZ 10* 3 £

,

~~~~
s2*4 *

c-. a.9 £
H.

""

17.1 %

44. Purchase of eoosierclal fertilizer

Per cent who teach this fact . 55.0 %
Per cent teaching in unit course • •• 48.6 %

for various

20.4 %
zzzzzz: is-4 *

s.
"~~

4i*
H. 7.5 %

45. How plants

Pegp sent who teaeh this fact .................... ^ . . 95*7 %
leetdng in unit course 52.
fear various laathoda

** 8.6 i
3. 9.7 %

n.4 %
D. .2 £
g. 16.5 #
r« 35.3 J*

i n !! h i

*

46. low twmawil of soil siater eaa bo affected

P«r cent who teach this fact... 85.7 %
Per cent teaching In unit course...
Preference for various aethods

i« 7.8 t
B. 7.6 %C 7.3 %
&• 23.0 %
*•- 20.2 %
P* £6.7 %



22,

47. wausoa and efrecta of poor water drainage

cent -910 teach thia fact. .

»

Per cent teaching in unit course.
Preference, for varloue >&s

B.
C
zzzz

G.

B0«0 %
50.0 %

11.5 %

26.8 %

7.6 i
7.8 %

48. Kind of land that should be surface
drained

Per cent who teach this fact.
Per cent teaching in unit course
Freference for various methods

B."

C*

G."

49. How to surface drain land

Per cent who teach this fact
Per cent teaching in unit course. .

.

Preferenow for various methods

B.
c."
p."

G."
H."

50. Kind of land that should be tile drained

Per cent who teach tfcta fact
Per cent teaching in unit course........
Preferenoe for various methods

A.
B.

—
c.

61.4 %
51.1 %

9.2 iH.6 *
6.8*

26.8 %
10.0 %
28.8 %

61.4*
48.8 %

9.5 %

26.8 %
15.0 %
31.4 %

54.3 %
57.9 %

10.8 %
12.8 %
6.9 %

28.2 %



G.
H."

. How to tile drain laiid

Per cent who teach this fact.*..,
Paw cent teaehlng in unit course,
reference for various methods

C.
F.'

G."

9.4 i
50.2 %

c;o a tt

11.3 %
7.9 %

8.4 i
19.8 %

52. Conditions favoring helpful bacteria

?«r cent who teach this fact... 78.6 %
Per eent teaching in unit course. •• 5; .

Preference for various

B.
CV
P."
H."

55. effect of aeration on bacteria

Per eent who teach this fact. .

Per sent teaching in unit course
Preference for various Methods

A.
B."
C."
D."

."

5.9 %

51.0 %

18.1 %

4.9 %
4.1 %
4.5 t

41.1 %
4.1 %

54. -hat soil acidity Is

Per cent who teach this fact ...... 91.4 %
Per cent teaching in unit course 45.3 %
.reference for various methods



A*

ii.JO deficient?

13.0 %
u.o <
12.7 %
15.5 %
33.6 %
8.2 %

85.7 %
45.0 £

10.7 $
13.7 %
7.9 %
8.8 J
34.7 *
11.9 %

80.0 £
46.4 %

7.2 J*

22.0 J*

25.7 t
19.
10.7 %

67.1 %
46.8 %

7.6 £
9.6 %
7.6*

18.4 *
27.3 #

B.

H.""

55. Relation of soil acidity
in soil

to

Per ©ant teaching in unit course..
Preference for various methods

A*
B.
D.~"

p*
'

I*

56. Bow to interpret soil aciLdi1;y teaits

Per cent teaching in unit course..
Preference for various methods

A.

;":-e5jp re]Lative

B.~
y*

T

a.

57. Rien and poor soils and 1

need for lias

Per cent tsscMTic in unit course..
Preference for serious methods

B.
C.""

F."
.



58. Bow to correct soil acidity end lack of
calcium

Per cent who teach this fact.
Per cent teaching in unit course.
Preference for various methods

A.
B.
D.
E.
F.

59. Kind of liiaestono to

Per cent who teach this fact.,
Per cent teaching in unit
Preference for various methods

B."c
D."

P.*

H."

70.0 %
40.8 %

8.0 %
12.5 %
12.5 %
10.8 i
83*1 %
12.8 %

75.7 %MM I

13.7 1
10.1 %
8.3 *
8.6 1

10.1 2
n*a i
10.5 i

60. Sffeet of lias on availability of plant
foods

Per cent as* coach this fact. .

»

64.5 %
Per cent teaching in unit course 46.6 %
Preference for various

A. 16.6 f
B. 19.5 %
-'. 7.8 %
I • 35.4 %
H. 10.0 %

61* Ebere to get limestone

Per cent who teach tills fact 62.8 %
Per cent teac:iing in unit course 43.1 %
: reference for various methods



26.

A*

G.~"

25.2 %
18.8 %
5.5 *
35.5 %
6.4 %
5.9 %

62. Teste for purity of limestone

41.4 %

Preference for various methods

A.

B.~

12.4 <
26.2 %
30.6 %
20.0 £

63. Losses due to soil erosion

Preference for various methods

A.

C,~
F.
G.~"

10.1 £
8.2 i
9.5 J

33.4 i
7.2 £

27.5 *

64. Controlling gullying

Preference for various methods

B.
C.~
P.
C.

'

8.3 %
B.3 *

24.2 *
19.1 ?
2B.7 g

65. selling of soil fertility

Preference for various methods



-..

B."

F/
H."

Per cent who teach this fact
Per cent teaching 1b connection with Job.
Preference for various methods

66. Hew to conduct a fertility teat

A.
B.*

C."

D."
."

G."
H."

67. Illinois teet for available phosphorus

Per eent who teach this fact
,

Per cent teaching In connection with job
,

Preference for various aethods

ft*

B.
C.
J. .

a.
» '

"

"* mm
h.

15.6 %
19.1 %
44.7 %
10.1 %

55.8 %
42.1 %

13.4 %
6.7 %
8.2 %

17.1 *
10.8 %
17.0 £
9.7 £
17.9 %

24.2 £
47.0 %

9.8 £
8.7 jf

30.7 %
24.1 £
6.6 %

10.9 £

Table III

Soil Pacts Which Sixty Per Gent or More of
Teachers Taught In Connection With

a .Job of soas Crop Enterprise

68* H»t good tilth is

Per cent who teach this fact. ? %Per eent teaching in connection with job 68I7 %
Preference for various methods



c.
D."
P."
G."
H/

69. effect of nitrogen an plant

Per cent who teach this fact
Per cent teaching in connection with job..
Preference for various methods

C.
D."

•V
H/

7.2 %
a.5%

8ft. f
10.1 %
30.7 %

95.7 %
G7.1 %

10.7*
8.2 J
8.0 <

10.1 *
31.0 %
8.2 £

12.6 %

70. How nitrogen can be supplied to the soil

Per oent who teach tais fact 95.7 %
Per cent teaching in connection with Job. 70.1 %
Preference for various methods

A. 8.0 %
B. 14.5 %
C. 7.9 %
P. 38.9 %
0. 10.9 %

12.0 %

71. ork of symbiotic nitrogen fixing bacteria

Per cent who teach this fact 90.0 %
Per cent teaching in connection with job. . . ... 60.0 %
Preference for various methods

J- 18.0 %
B. 16.1 %
£• 9.0 %
I* 34.5 %
H- 12.6 %



72* Jlfeets of bacteria on nitrates In
crops

For cent who toacn tnis fact. 57.1 %
Per cent teaehing in connection with job 67.5 %
-referance for various ran

A. 15.7 %
3. 20.0 %
P. 40.0 %
H. 9.0 %

75. Use of leguaes for adding nitrogen to the
soil

Per cent who teach this fact.....
Par sent teaching in connection with job....
Preference for various aetiiods

B.
C.
F.
G.
H.

74. Use of leguaes for increasing available

98*1 %

13.5 %
7.2 %

38.0 %
7.4 *

Per cent who teach this fact 84.3 %
Per cent teaching in connection with Job 70. 6 %
Preference for various methods

14.7 %
*"• 5G. 8 %
G * 9.3 %
H. 21.3 %

75. Coaraorelal fertilizers that contain
nitrogen

Per eeat who teach this fact 72.8 %
Per cent teaching in connection with job 64.7 J

Preference for various .methods

?• 16.2 %
£• 12.0 %
?• 9.0 %
*• 8.1 %



F. 27.1'

9^2 '%

76. Effects of nitrates on available phosphorus

Per cent who teach this fact 44.2 %
Per cent teaching in connecticr* ^itb Job 61,2 £
Preference for various methods

15.0 %
B* 20.4 %C 7.4 %— J5.4

i
H - 10.5 %

77 • effects of phosphorus on crop yields

Per cent w 10 teach this fact G1.5 %
Per cent teaching in connection with Job..... 73.6 %
Preference for various

."

A - 11.3 %
?• 14.3 %
g* 10.3 *
p - 34.9 %
H. 17.9 %

78. Field indications of need for line

Per cent who teach this fact 81.4 %
Per cent teaching in connection with Job 70.5 %
Preference for various methods

5* 8.7 %
£• 10.5 %
£• 18.7 %
2' 7 -1 iH - _ 58.4 %

79. Tests for soil acidity

Fwr cent who teach tliis fact 87.1 i
Per cent teaching in connection with Job 65.5 %
-reference for various methods

24.3 %D.—— aoaS
*• 9.0 %

6.5 %H* 22.1 i



80* Satft and bow to apply limestone

51,

Preference for various method*

11.5 %
16.9 %
37.6 %
17.5 %
17.1 %

7.4 %
9.9 %
7.1 %
52.2 %
9.0 %
24.2 £

... 70.0 %
».. 65.3 •*

H.

81. oiitrolling ei-osion by cropping system

Prefsrenes for various methods

A.
B.~
c
F.
oV"

88. controlling erosion by contour farming

Per cent teaching in connection with job
Preference for various methods

B.
C 8.5 %

9.7 %
32.8 J&

14.1 %
22.7 £

6.1 *
7.4 £

28.7 %
20.6 %
29.0 £

U.

83. Controlling erosion by terraeing

Preferenes for various methods

c.~

ii.

a.



84. Estimating soil fertility by crops gros

32 4

... 64.S i>

... 6G.6 %
Preference for various methods

F."~

8.5 f
8.0 t

27.7 %
7.2 %

54.1 %

... 98.5 %

G.*~

85* Value or barnyard manure

... 60.8 %
Preference for various methods

a."" 14.6 %
7.4 £

57.5 i
7.4 *

21.6 %

... 98.5 £

11.**"

86* Uae of barnyard -.aanure

. . . 72.4 %
Preference for various -methods

16.1 %
54.4 #
11.4 %
19.6 £

F«
G.

87* Advantages of crop rotation

... 72.1 %
Preference for various methods

A, 7.6 J*

15.1 £
56.4 %
7,1 £

84.1 %



88. How to plan wneiMful crop rotatlo*

"

94.2 %
71.2 %

Preference for various nethods

A.
B.~"
C.~

P.""

9.4 %
14.6 %
8.9 %
9.4 %

36.2 %
7.8 %
11.0 %

G.

89. Cropping system* adapted to local
conditions

82.8 %
70.6 %

Preference for various methods

...

B.
P.
G.""
....

M f
11.8 %
35.3*
10.6 %
21.2 %

Additional Soil Facta Submitted by Cooperators
(Data are not given on these because they were

usually submitted by only one teacher.)
1. Bstl types based on formation

2. Says of preventing leaching

3. effects of some crops on soils

4. Soil survey of hone farm

5. Identify soil typos of nisssiiiTl j

6. Organic test for soils

7. effect of lime on puddled soils

8* TJater holding capacity of soils

9. Capilliary rise of water

10. Vinogradsky asotobacter soil test



34.

Preference of teachers for methods of teaching the

twenty-oioht soils faets of Group I. (Facts which over

sixty per cent of teachers favor teaching in soils unit

course )

.

A."
B. 1

C.
|

'

I

1

11»6 %
9.7 %
8.2 %

a. 10.1 %
F. 29.5 I
G. 1 2.0 %
H. 14.0 i

Figure 1

Preference of teachers for laethods of teaching the

thirty-nine soils facts of Group II. (Facts which forty

to sixty per cent of teachers favor teaching in soils unit

course).

*•""
j 12.5 %

12.3 %B.
c. I

D. I'

1

S:^

7.7 %
8.2 %
8.2 %

J 13*4 %

Figure 2

Preference of teachers for aethode of teaching the

twenty-two soils facts of Group III, (Faets which over

sixty per cent of teachers favor teaching with job of soae

enterprise).



A."

B."
C*
D."

F."
G.*
H." 3

Figure 3

8.4 %
12.6 %
7.1 %
5.1*
4.9 %
32.3 i
8.7 *

23.1 £

SUMMARY ASD C0HCHJSI0H3

Soils material that should be included in
a course in vocational agriculture.

moat commonly taught fact in the list was taught

by 99.1 per cent of the teachers answering. The least

taught fact was taught by 24.2 per cent of teachers answer-

ing. Material most conoonly taught falls into two groups:

1. Definitions and facts pertaining to soil formation.

2. Soil management problems common to all sections and

not involving a great deal of technical information.

Listed below is the soils material which is taught by

eighty per cent or mors of the seventy teachers answering.

It seems reasonable to assume that tills material is funda-

mental to a high school course in vocational agriculture.

Definition of soil
Soil forming materials
The effect of plants on soil formation

freesing and thawing help to form soils
action of water forms soils
action of wind forms soils
ice has formed soil

What an element is
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Elements essential for plant growth
Hfcat a compound is

of soil texture
j soil separates what they are
ases of soil based on texture

Meaning of soil structure
3hat good tilth is
feets of working too set on structure

Ho? water moves in the soil
How mwnmut of soil water ean be affected
How plants use v/ater
Causes and effects of poor water drainage
•She nitrogen cycle

feet of nitrogen on plant growth
Bow nitrogen can he supplied to the soil
Factors affecting nitrification
Work of symbioti -fixing bacteria
Use of legumes for adding nitrogen to the soil
MttlSf wf soil fertility
Use of legumes for increasing available nltr

Lot of barnyard manure
Use of barnyard manure

feet of phosphorous on crop yields
Heading fertilizer formulae

lation of soil aeidity to lime deficieney in the soil
Field indications of need for lias
Tests for soil acidity
jw to interpret soil acidity teste

Advantages of crop rotation
Cropping systems adapted to local condition
Losses due to soil erosion
Controlling erosion by cropping

oiling erosion by terracing
Controlling gullyii^

the above list would, of course, not be a complete one

for any department* Other soil management problems »"4

material dealing with other eoil foadementals will be in-

cluded in any local program because of local conditions,

the existence of a special opportunity for teaching, the

needs of a particular group, or the qualifications of the

instructor.

"



it course versus the related science method
of teaching soils aaterial.

As shown In Table I, twenty-eight soils facts

taught by sixty per cent or mora of teachers in a unit

course. The range of choice for t-ie unit plan of teaching

is from 82,7 per cent to 60,3 per cent for the facts In

this group. The median per cent c.ioice for the unit plan

is 73.7 and the mean 71.3 per cent. It will be observed

that the asterial in this croup tends to deal with defini-

tions and facts about soil formatic. .

In thirty-nine soils facts the choice between unit

and job procedure was about evenly divided. This is shown

In Table II. The range of choice for the unit plan of

teaching is from 58.7 per cent to 40.8 per cent for the

facts in this group. The median Is 54,4 per cent and the

mean is 50.7 per cent. There is considerable variation as

to type of material in this group. There are only a few

definitions and facts about soil formation. The more

technical phases of soil management and some of the less

frequently taught phases of soil management seem to fall

in this group.

Twenty-two of the soils facts listed are taught by

over sixty per cent of those teaching them in connection

with a job of some enterprise. The range of preference for

teaching with a job is from 76,8 per cent to 60.0 per cent.



The median per cent is 67*0 and the mean 67,8 per cent.

Examination of Table III will anew that the material in

this group consists roalnly of the more eenmonly taught

phases of soil management . The material In this group le

taught store commonly than t.at of the other two groups*

mean uercentage teaehiag the faets in Group X is 74.9,

in Group II 71,8, and in Group III 82.0.

It is interesting to notice the eisoice of the various

states between "unit" and "related to the Job" teaching of

soils material. Ten Kansas teachers narked every fact they

taught as taught in connection with some job. Three narked

every one as taught in unit course. All others derided

between the two. There was a tendency as noted above for

definitions, facts about soil formation, and fundamental

principles to be taught in unit courses while soil manage-

ment tended to be taught with jobs. Keplies from other

states shewed the seas tendeney where both methods were

SJRBCL

Four of the eight teachers replying from Ohio used

the unit procedure altogether, and the others leaned

heavily toward it. The lone eoopcretor from Iowa taught

ell facts in the unit course. Nebraska shewed about actual

division. Bene used either method exclusively. Two of the

three replying from Missouri taught everything with jobs.



•
Colorado was about evenly divided. One listed every fact

under Job while another one listed them all under unit.

Hethoda used in teaching soils material
in vocational agriculture.

The lecture method, as shown in Figure IV is given an

average prafmreuca of 12.2 per cent for use in teaching all

facts listed, figure V shews a greater <2*e of the leetui-e

method in Groups 1 and II. These groups, it has been

observed , contain sere material dealing with definitions.

facts about soil formation, and the more technical phases of

soil management

.

The assigned reading and recitation aethod gets 12.0

per cent of the ehoice of methods. There is no significant

difference between the three groups in connection with this

method.

ching by illustration received 8.2 per cent of the

total ehoice of methods. This method, like lecture, Is

more used In eonoeetlon with the more technical and funda-

mental material of Groups I and II.

the demonstration ^te^He* is less need than any other

with the exception of farm practice, the choice for demon-

stration being 7.5 per eezit out of 100 j>er cent choice for

all methods, considering the emphasis placed on the

stration method by science teachers, it would seem that

more demonstration work might be done in teaching soils



agriculture*

The laboratory method la store favored for the material

of Groups I and IX. The relatively small amount of labo-

ratory work done is due in part to the opportunity voca-

tional agriculture teachers have for using field study. It

is believed, however, that lack of soils laboratory equip-

ment, lack of exercises suitable for correlating with voca-

tional agriculture work, and lack of training on the part

of instructors limits laboratory work.

Supervised study and recitation is most used of the

eight methods listed. This method fits in well with pro-

ject study. This helps to explain its popularity.

Figure V shove that it is most used with those faets which

are mere often taught with jobs. In teaching many jobs,

supervised study precedes such methods as laboratory, fans

practice, or field study.

Para practice ranks the lowest with 4.7 per cent

choice. This Is probably due to the relatively few soils

jobs which are of such scope that a class can be taken out

to perform them. Teaohere have probably listed under

"field study" t.iose things which the class merely go out

to observe. It would seem that more teaching by the in-

structor on his visits to the boys* farm would bring about

greater use of the farm practice method. Farm practice



Ml

and field study* the natural sotting methods, are both

used more in connection with the facts of Group III.

Field study is the second nost used method of teaching

soils facts with 15. 2 per cent preference. It is especi-

ally popular in teaching the facts of Group III. The fact

that most of the states surveyed have the vocational half

day, makes possible the general use of this natural setting

method.
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