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FOREWCRD

The materisl in this study represents a partial result of study
and experienee in the science classroom over s period of two years. The
suggested plans and prosedures have aotually deen developed and used in real
situations with some degree of susccess. However, sinee this material will
be used with the student trainees in tesching science and bdliology it has
been written from the standpoint of suggested procedures, rather than fram
the standpoint of definite fixed oonolusims,

As Chairman of the Natural Solence Committee, orgeniszed to study
and adapt the seiense teaching in the secondary sohools of Montgomery County
to the 'irginia Revised Course of Study, the writer has had oppertunity
during the past two years to become soguaintei with the problems, the diffi-
oulties, and the procedures of everyday teaching wherein the umit of work
plan has been gradually installed, Full scknowledgement is hereby made of
any influense the wark of this Committee or any of its members may have
had on the development of this study,

Full acknowledgment is made of the innm;n and value to this
study derived fram six voohk. spent as a visitor and student in the Curriou-
lum laboratory of George Peabody College, ﬁuhviilo. Tennessee, in July
and August, 1937, | | | |
| | The value and influesce o partieipetion in state sonferences
held at Redford State Teachers Coliogo. Redford, Virginia end at the Univer
sity of Virginia, Charlottesville, Virginie, during the past two years, on
problems related to this study is heredby aclnowledged,

For the past two years the writer has been engaged as oritie



teasher for solience «im. Blaoksburg High Scheol, He wishes to asknowledge

the value that the study and work with the student trainees has had on the
developasnt of this study, It has been developed primarily with the idea
of helping them solve some of their 4i7ficulties as they attempt to learn

the procedures nesessary in using the unit of work,
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A PLAN FOR USING THE UNIT OP WORK IDEA

IN GENERAL S8CIENCE AND BIOLOOY

The tentative eourse of study for the core curriculum of seeondary
schools in Virginia is organised in such a way that the wmit of work idea
predaminates as & means of organising worthwhile teaching procedure and
purposeful pupil experiences and aotivities,

It i1s pointed ocut in this eccurse of study that ite material is best
adapted to the experiense typs of wmit. Three determining charssteris-
ties of this type of unit are listed as follows:
| 1. A dominating purpose on the part of the pupils, eompatible with
the aims of edueation,

2. A series .et related aotivitios planned by the teacher and pupile,
and engaged in by the pupils to reslise this dominating purpose.

3s The ewaluation of these sactivities by the pupils with the aild
of the teasher.

The form, title, and arrangement of material receive very little
stress in the course of study, It is felt that the coneept of the umit
developed around the ebove named sharsoteristios will allow the teacher
great fresdom and mnm».ﬁ. in arganising the units of work to fit loocal
conditions, (Tentative Course of Study for Virginia Secendary Sohools,
pe 28)

This very freedem frequently presents great 4iffioculty to the begine
ning teacher and student trainee, Thin is perticularly true with the
student trainees in Soience and Biolegy at V.P.I., where the largest part of
their previous training has deen highly tochninl‘ in nature,
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This study and arrangement of material, therefore, has been devel~
opsd with the view of helping the studemt trainees of the Department of
Biolegy and Soience to get a broader grasp of the umit of work idea and
to help them apply certain principles and prosedures in developing, oone
struoting, and using wunits of work in general soience and biology feor
the eighth and ninth grade levela,

It is mot the purpose of this study to defend the unit of work ides,
neither 1s it intended that the wnit be presented as the bLest and only
plan for organising pupil experiences and teashing procedure, FHowever,
once the fundamental prineiples involved have been mastered by the trainee,
he should be sompetent to adjust and adapt his teaching proeedure and
technigue to oonfarm to any type of unit and to the varieus teaching situ-
ations in which he may find himself, Furthermore, it should be stated at
the outset that this study does not attempt to present a "formula" wherebdy
the unit can be installed into a teaching situation. This installation
depends on the teacher and administratar working together.

The objestives then set up for this study were:

l, To develop a satisfactory form and prosedure for oonstrwoting
and using uwnits of work in general ssience and biology.
2, To develep and test a limited number of such units,
The procedure followed in oonduoting the study wast
¥ Pirst:s To loocate and to study literature desling with the unit
of work idea and various patterns of units whioh have been employed,
v Beocnds: From these findings, to develop objectives, standerds,
form, and procedure for construeting units of work in science and diolegy

espeoially suitable for the Virginia scurse of study.



s

Third: To construst units of work in aotual classroom situstions
to ocover one year's work in general science for the eighth grade and one
yoar's work in bielogy for the ninth grade,

Fourth: To try out the units of work in the soience classes of
the Blaoksburg High School,

Pifth To submit espeoimen units to experienced teachers in other
schools for oriticim,

8ixth: To revise the units in the light of aotusl olassroon exper-
ience and teschers' critioism,

Seventh: To writs up selected types of units for this study with
an enalysis of the wmit wnder the fellowing ocaptiomss |

(a) Aspect emphasised in me;
(v) Objestives sought for in terms of education and of solience.
() Abilities needed or stressed in unit,
(d) Suggestiens for evaluation of results or outecmes.
(e) Bubjest matter included in umit,
“(£) BSuggestions for sdapting work in unit to mest varying cone
ditions. o
The arrangement of the material in this paper will follow the mlin; |
of procedure as closely as possible, Due to the nature of the study there
will necessarily be some overlapping st places and dué to the division into
steps some parts will have to be lomger than others. The first division
dealing with literature on wnits is necessarily longer than the other divie
sions beocsuse the writer felt that s broad beokground of information about

the unit of work idea was necessary before cne speoific type of unit ocould
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be adequately developed. This information, involving e review of litera~
ture, will be presented largely in the form of a classifioation, deserip-

tion, and charasteristics of units in use,

UNIZS OF WORK

It might seem that the best way to present the general charscter-
istics of a wnit of work would be to analyse plans which use various unite
and present the snalysis in a form adapted for comparison, However, a
review of litor;mo reveals that the term "umit of work" is used with an
anasing as well as oonfusing mmber of meanings, ideas, and osnoeptss In
many oases these different commotations used overlap and merge with ome
another to such an extent that it beoames extremely dirfte\ilt if not impos~
sible to separate them, To give an exact doﬂnitun and desoription of a
unit of work covering all the meanings of the term is almost impossible if
not imprastieal. GoodyKoomts (1) states that, "There is probably no pessi-
bility or desirability of agreeing upen the definition of a unit or even
upon the elements which sonstitute one, It will ocontinue to be wvariocusly
deseribed as & sestion of sudjeet matter involving meany related astivities
and a3 & it of experience involving mush related sudbjeet matter,.”

Swindler (2) in enswer to the guestions, "What is the unit system of
instrustion?” and "What is meant by the teaching umit?" makes the statement
that the gquestion osnnot be answered in & few words or sentences. He
further points out that oertain systems such as the Contrast Plan, the
Dalton Method, the Morrisonisn Unit System, the Winnetka Plan, and the Unit
System as develaped at the University of Virginia, all of whish use a unit

of work in some form or other, have much in commaom but differ greatly in
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many osses in terminology. The implication is that an analysis of thess
plans would not give a oclear umderstanding of the wmit of work idea.
Billet (8) points out that in actual prastice the unit of work is a
definite part in any of the following plans: The Problem Nothod, the Cone
traot Plan, the Individualised Plan of Instruetiom, the labaratory Plam of
Instruction, the Daltem ?lun, the ¥orrison Plan, and the Wimnetka Technique,
Kaeo (4) in discussing the gensral situation as revealed in the
Hational Survey of Education inolwdes the Long Unit Assignment Plan in the
above group and peints out that sehoels reporting use of the Delton Flan,
the Winnetka Teohnique, and the Horrison Flan deviated very widely in their
procedures from the plans as desoribed by their originators. On the other
hand, those sshools wsing the other six plans listed above used slmost the
same identical procedures rogs'rdlui of the name éf th& plan they were
using, Koos then concludes, "A significant implication here is that
terninology is needlessly elaborate and cemplex and that the educational
world is better off if it diseards most of this jargon.” Koos, op. sit.
Billet (B) after considering the above plans and disoussing their
laok of wniformity in mtiutﬁu. prosedure, and meaning, states thats the
best proof of this lack lies in the pudlished litersture of the field
"where the evidence is written im letters so high that he who runs may
read,”
Obviously it would be very diffieult te btuild up an understanding of
the general idea of units of werk by amalysing esch plan or method whioh
uses a wnit in any form, A better plan seems to be to set up a general

slassification of various units and then point out the general (and specifio)
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characteristics of each type., GSuch & prosedure will have three advantages
for this study. Pirst, 1t will help to show the rather distinot features
underlying the development and use of sach type of umit., Seesond, it will
help to develop a general understanding of the impliostions end use of
"units of work"™ in teeching. Third, it will serve as a reference and as a
basis for comparing and develeping appropriate units of work adapted to
different situatioms,

There are seversl studies awvailable which attempt to give a general
classification of the types of units in use today, Leonard (8) in diseuss-
ing the unit states that the term is used generally to imply some meaning-
ful organisation of material grouped arocund same topis, theme, experience,
aotivity, or aim, With this definition in mind he suggests the following
oclassification:

1, Traditional Sudject Matter Unit,
2, Punotional Subjeot Matter Unit,
3. Possidle Child Experience Unit,
4¢¢ Immediate Child Interest Unit,

A ohart analysis of this olassification is shown on peges 2.1-23
and also on page L./ , so that it may be ‘Wod with another ahart given
later,

Harap (7) states that, "In the broadest sense the wmit of work
appears to us to be a camplete and ccherent learning experience having a
purpose which is meaningful to the pupil and which is clesely related to a
1life situation, an aspest of the sociel or natural envireoment, or u.éontof

of child interest,” He suggests the following captions as a tentative
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classifioation of the BASES on whioh a wnit of work oan be builts
1. A ocomplete life experienee or situatiom,
(a) A life-like enterprise.
{b) A practiecal task,
(a) A job,
(4) A ganme. |
(e) Personal behavior,
2, An aspest of sooisl enviromment,
(a) A phase of businesse
(v) A goographic umit,
(o) A secial institutiom,
(d) A phese of eoonemic life,
3s An aspeet of the natural envirommesnt.
(a) A phase of the natural enviremment, sush as weather,
4o A oenter of shild interest,
8e A generalisation, or theme, or conceps,
(o) Booisl organisation = Kan and his world (14terature).
(d) Soeial pelioy « Utilisation of matural resources (soocial
studies), |
(e) Historieal ~ Territorial expansien.
(d) 8oolal enviromment - Living together (sooial studies).
() Phaysical » The shamging earth (seienece).
(f) Bielogical « Evolutien (seiense).
6. An important olass of things,
(s) In the plant werld,
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(b) In the snimal world,
(o) In the dusiness world.
(4) In musis,
(e) In geographic envirooment,
7« A technieal prinociple or phase of a oconventional subjeet.
(a) A seientific principle « Gravity (secience).
(b) An artistie prinsiple - Form (art).
(o) A phase of soience ~ Cells and tissues,
(4) A graded step or process » Decimals (mathematies),

Bruner gives the following captions as s means of olasasifying unites

1, Units of wnplennsd experience.

2. Units that start with an adjudged worthwhile, wholehearted,
purposeful experisnee and eventuate in whatever subjeet matter they will,

3. The theme or generalisation umit,

4. A wnit in which the teasher determines in advance the informa-
tion or skill which she thinks the pupils need, and consciously plans aetive
ities which will eventuate in the desired ends,

5. Bubjeet matter wmits involving oorrelation,

6y, The drill or topio umit,

An analysis of the three oclassifications given abeve along with the
statement given by Goodykoamts (ps 4 ) and the gemerslised definitions of
units given will show that the various types of units tend to group themes
selves under two large divisions, namely, Subjeet Matter Units and Pupil
Agtivity Unites, By providing suffiecient sudb-divisions under these two large
classifications, it is poseible to arrive at a rather exact elassifioation
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of the various umits, Caswell snd Campbell (9) using the apparest, or
attempted "source of unity" as the basis of olassification divide the entire

£1e1d of units wnder the two headings mentioned, They stater "In one omse
the primary point of orientation may be a phase of the group culture or a
seguent of potentisl subjest matter = = ~ the sesomd gemersl group of units
soek their primary point of orientatiocn in the experience of the learner,"”

Using this idea, they give the following olassifieatiom: (Op. Cit.

pe 408).
Types of Units
I. Bubjeet Matter,
As Toploal umit,
Bs Generalisation umit,
Ce Unit based on significant aspest of environment or oulw
ture.
II. Experience wait,
As Unit based on eenter of interest,
Bs Unit based on pupil purpose,
Ce Unit based on pupil need,

A study of this olassificetion will show that the various types of
units mentioned in the other classification are in reality inoluded in one
form or another here, Furthermore, since this clmssification has the type
of wnits arranged in exeellent ocutline form it will bs followed in the dise
cussion and deseription of units,

¥ueh of the following disoussion (coneerning this olassifiostion) is
adapted from Caswsll and Csmpbell (9). For a more detalled desoription,

the reader is referred to this sources,
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1. Budbjest Matter Unit
A. Toploal Unit,

There is very little difference betwsen this type of unit and
the usual topioal organisation of sudject matter. The toyion are simply
broadened to cover larger areas of work, In reading over a list of topical
units the layman has frequently to refer to the word "unit" to be sure that
he is not reading the tadle of contents or the index by mistake. Nany of
the older text books have been rewritten in terms of topleal units with
very little fundamental change in the aotual contents, The material has
simply undergone a renaming process, Frensh (10) states that the topical
unit siaply stresses asoquisition of subjeot matter so that more sudject mate
ter might be learned, Any other learning may be oconsidered as purely
acoidental, unoonseiously ineluded by the teacher. Bruner peints out that
thris tsr'po of unit is develeped for the sole purpose of teaching pupils
skills and subjeet matter faots, He states that, "All too often this type
of unit employs the Memoriter Method only. Sheor repetition under oompule
sion 1s the only instrument employed.®

Caswell and Campbell (9) state that, "Unless the surriculum
maker ocan see something more fundemental in wnit organization then the
oonoept underlying this type of unit there appears te bde mo justifioation
for departing from the customary topical organisation of imstruetion,”

An examination of unit titles and specimen units of this type
reveals the fact that oertain formslised subjects such as geometry and
certain parts of English lend themselves readily to this type of organisze-
tion; however, since this type of unit represents very little modifiocation



olle

(4f any at all) of sudbject matter to mest the individual pupil's, teacher's,
or school's needs, there geoms t6 be nb logical 'rmm\ roi the teashers to
spend a great deal of time develaoping them for their own classes, The sube
jeot matter specialists and authors of texts certainly can de this mmeh
better in most eases.

Bes Generalisation Umit,

This uait attempts to develep en wnderstanding of a generalisza-
tion, & law, or a prinociple., Usually some generalisation or theme whioh is
sither applicable or helps to explain some contemporary prodlem of life is
selested, Thea, subject matter (which is absslutely necessary in this type
unit), and activities are chosen to illustrate and explain the generalisa~
tion selested. This subject matter is froquntly drewn from several periods
of the rece's develepment,

In the case of history, this might eliminate the chronologisal
order usually used, and in the ocase of geography the regional organisation
would be eliminated,

This type unit is already in use in mamy of the seience eand .
mathematiss texts where subjest matter is frequently orgsmised sround basic
principles or lews, and illustrative materials from various sourges are
brought together to explain and to demenstrate the gensral appliocation of
the prineciple or lew selested.

This type of umit with its logieal sudbjeet matter organisation,
while sppealing to the subject matter spesialists im the field of physies,
cshemistry, and to some parts of gensral scienee and biology, where sequence
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of subject matter is alreedy establighed does not appeal to the speclal~
ists in the field of socisl studies because they contend that the loglosl
organisation does not inolude a sufficient amount of fundamental mater-
ials or variety of experiences to engender the essential i1deals, attitudes,
approociations, and understandings sompatible with the objeotives of sooial
studies instruction., It should be noted that subjeot matter used in this
unit is selected by the text book writer or the tescher when organising
the unit, The pupil simply performs the unit ae o learning exercise.
Bruner (8) states that, "The first and most important task
in building this type of umit consists of ochoosing from all the possible
themes thoss which, if understood, would be most strateglo im the 1ife of

the individual and would eventuate in the most good to soolety."
Co Unit Based on 8ignifiocant Aspeet of Inviromment or Culture,

The baslis and valus of organisation of this type of unit de~
pends on the signifiocance of the material used in explaining contemperary
life, 7This unit, when well selected and erganized, should have real meanw
ing to all learners., Suoh units are usually selested because of their
general significance, not decause the class, or the greup at e partisuler
time, in the jwdgment of the teasher, would profit from such a unit, For
this resson it is possible, and usually the case, for the umits te de
selecsted and organised in advance, Thie leads to the peesibility that the
same units may be taught over and over each year, thus permitting inflexie
bility of instruotion to develep, unless ths sohool guards @um suoch a
prastice.

Henry C. Morrison (11), who perhaps more than any one person
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has done more toward developing this type of unit, gives the following as
e definition of umit, "A oamprehensive and significant sspeet of the
environment, of un organised seience, of an art, or of oconduet, whioch deing
lsarned, results im adaptation in personality,”

Burten (12), in discussing this type of umit, states that the
subjeot matter is really the material from whioch and through the use of
which the cutoome desired is derived, He further lists these ocutoomes as
(1) the sttitude of understanding, (2) the attitude of appreciation, amd
(3) special abilities. Fe analyses Morrisen's definitica of the unit as s
"significant comprehensive aspeot of the enviromment”® to mosn that the units
are really prineiples or valuss which are significant because they help
interpret, explain, or give mastery over a part or aspect of the environ~
ment, They are comprehensive beosuse they are based on an internmally
ocherent body of material or a subjest field,

Organigation of instrustional material under this type of umit
does mmch to eliminate mesningless fasts, useless information, and unime
portant relationships if the student and his envirommental conditions ere
kept in mind while the wnit is being organised.

Traditionally suoh unites are uewmlly seleeted, organiszed and
taught with “he ides of having the ohild learn some certaism part or parts
of subjeet matter considered of wvalue. In organising the unit & grave
danger lies in the lack of considerstion of the interest or purposes of the
ohild, Instead of basing the unit cn the ehild‘'s needs and interest, san
examination of the enviromment and given areas of eulture is made and then
signifioant aspeots of these are sslected for units, In the classroon

the problem begomes one of method with same teachers finding excellent ways
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of motivating and stimulating interest in the work of the unit and others
simply administering the unit to the ohildren.

The very fast that subjeot matter is the basis of this umit
offers a possibility in type of procedure which may be both desiradble and
undesirable. The desirable feature of this possibility is that teaching by
this type of unit involves planned teaching., The teasher oen devote much
time outside of the classroom to planning the various spproasshes, activi-
ties, sxperiences, and teaching materisls whieh will be used in the olass.
Since the learner's interests and desires ere more or less seeondary in
the organizational stage, very little modification will be necessary to the
unit as 1t is taught or administered to the pupils., Henee, the teascher can
go into the classroom knowing fairly well the direstion the teaohing will
take for that particular day or period of time, The efficient teacher is
supposed to modify his plan somewhat in the light of classroom developments,
but in general his plans will follow a sertain trend or pattern, FHis
tesching will be planned,

In the adminiastrstion of this type of unit, undesiradle features
in proocedure may result, B8inoce this type of unit is based on potential subd
jeoct matter, it beommes quite possidble for all units within the same field
to tend to be the same, As Caswell and Cempbell (9 Ps 413) state, "This
makes it possible to organise this type of umit in advance in all details,
to teach the same umit agein and again, end to aesign a speeific amount of
time for the development of s unit.®

In other vords, it 1s quite possible for teashers, when using
this type of unit, to regiment themsslves in their proceduyes in such manner
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as to stifle all pupil initiative, orntlniun. and interest.

The greatest objestion or oriticism, however, ofthis type unit
seems to 1lie in the feot that the comprehensive and signifisant aspeot
seleoted by the teacher as a unit might not possess unity and significance

for the immature pupil,

11, Experience Units
(Child Aetivity)

As Unit Based on Center of Inberest,

In this type uf wit the tc«hin; nwtgln. activities and
procedures are developed arcund & eentral thems of ohild interest, Keeler
and SweetS (13 p, 3) give the following defimitiem for this type of umit,

"A unit of work is a series of worthwhile experienses dound together around
some oentrel theme of ohild isterest,"

The discussion of this type of unit given by Kseler and SweetS
is 80 self-eoxplenatory that mueh of that diseussion is given hoi'm. They
state, "Seme incident serves as & starting point to srouse such an interw
ost) aotivities of a mpoliing sature further stimulate this interest,
information from almost every transh of kmowledge is drewn upen to snswer
the questions which arise, Individual expression of this interest is
encouraged through variocus media,

"The length of time spent upon one mm: depends upon the fresh
points of view that continmlly arise, These are pursued wntil the keen
desire for information is satisfied and tht whole is organised inte some
form of summary, Then the topic is allowed to lie dormant and new interests
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are pursued, * ¢ * In this type of unit the ohild is really the starting
point for the work involved, Fis interests, his past experiences and his
present needs determine what his school aotivities will be, The tescher
and the pupil together plan the work a.‘ the plan proceeds,

"The temsher is a cowworker with the group, S5She must help the
students selest subjeots and experiences suitaeble to their age and ability,
She mmst plan trips, suggest library references, stimlate activities and
have materials available and be sonseiocus of the scope of information in
related fields, She must know how to make pupils sware of their own intere
ests, BShe must be resourceful in the use of any and all svailable supplies
in the laboratory, shop, library, and envirocument,"

Caswell and Campbell (9 p. 420) point out two weaknesses whioh
frequently ococur as this unit is develeoped in goneral prestice. First,
that the activities used really develop no connesting thread to give them
vital relationship to one another, Musch of the work is apt to flow on and
on like a wandering drook, simply becauss the preceding astivity suggested
them and the pupils are interested in them, There is too much aimless and
unplanned teasching.

The seoond wealmess is that evidence of ohild interest can
usually be produced in almost any area of culture or in some astivity about
almost any topic selested by the teacher, lence it is freguently a rela-
tively easy matter for units that appear but little more than logically
organiszed subjeot matter to be produced in the name of ohild interest
whether the interest 1s real or mot. Certain objeoticns to this type of
unit also lie in the faet that many question the stadbility of ohild interest,

and the ability of teasher to sift the worthwhile interests froam the transe
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itery, ephemeral interests so common to the ohild, This type of umit eannot
be written uwp in advanse sinece it really represents the expression in aotion
of the thing in which the ohild is most interested, In its purest form
there is 1little if any tescher guidance, The tesecher is supposed te be able
so to manipulate the envircommental factors as to surround the cehild with e
wealth of alluring situations whiech invite him te ereate and te live,

Another, big weakmess of this Sype wmit ss far as general eduse-
tion 1is oconeerned seems to be that its suevess depends upon creative teach~
ing in all phases of ite develepment and use md nany teashers simply do

not possess this creative adbility,
B. Unit Bnodv en Pupil Pn'pm.'

In the papilepurpese umit the learner is brought to sonsider
some end, objestive, or ocutoome as wortiwhile and desires to achieve this
| outeome, To do 30 he engages in a series of astivities which he has helped
to seleot while working coopsratively with the teacher. All activities
and subjest matter are selested with the end, objective, or cutemme desired
clearly in nind. The aotivities are intimately related to ane another, in
this oass, besause each has its plase in oomtributing te the cemmon end
seleoted. The lemgth of the unit may be varied to suit the rapidity of
;ohimt of purpese on the part of the partieular group,

The Tentative Course of Study for Virginia Blemeutary Schools
(14) states that this type of umit is charecterised by:

le A deminating purpose on the part of the pupils, cempatidle
with the aims of education,

2. A sories of relatdd aetivities planned by the tescher end
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pupils, and engaged in by the pupile to realize this deminating purpose.

S. The evaluation of these sativities by the pupils with the
aid of the teacher,

Obviously units of this type ean be made very flexible to meet
different groups under different eircumstances and baekgrounds. To prevent
too much flexidility and too muoch aimless pursuit of pupll purposes, the
course of study or the ourriculum is usually outlined with due regard to
pupl’l interest on the different levels so that the units may de developed
within the limitations thus set up. The Virginia state owrrievlum progran
uses this method of limiting, or diresting, the work within the several
grades for the elemenbtary and ssomdary sohools by use of senters of intere
ost developed arcund sertain major scelal funetions, (See page 18, Tenta-
tive Course of Study for Core Currioulum of Virginia Seeondary Bechools,
Grade VIII) Henoe we see that the units although bLased on pupil experie
ence really are guided within the seope and sequence set up by the sourse
of study, Certain other eharasteristics or oriteria of this type of unit
have been summarised in the Unified Repert of Principals Conferences (185)
held at several oenters in Virginia on Program for Improvement of
Instruotion in March and February, 1937, and are included here:

1. A unit of work should be selected from resl life situations
thus insuring funstional value,

2. A wnit of work should be comprehensive enocugh to provide s
variety of purposeful aotivities that will insure s maximum of understand-
ing and ebilities for all pupils.

3, A unit of work should provide fer creative expression end
should stimumlate pupils to seek other worthwhile experiences.
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4. A unit of work should provide for the development of an
integrated persomality.

5. A unit of work should develop desirsble attitudes toward
cooperative living by emoouraging pupil participation in group aetivities.

6s A unit of work should furuish leads into related units of
work and should stimmlate in the pupil the desire for continuwed widening
of his interests and waderstanding.

The ohief funstien of the teacher in this type of unit 1s to
discover (or develep) ehild interests and purpose and them to organise,
through oocoperative effort with pupils, the subjest matter and teashing
materiale in such & way that the purpose set up may be realised. (In
Virginia these purposes are confined to certain areas for cash grade set
up in the eourse of study,) (

If pupil purpose 1s laocking or ignored the motivities and
prosedures in this type of wnit, in a sense, beome mechanical instrustion-
sl procedures, and no epportunity for grewth in adbility to make deeisions
and chedces is given to the ehild, Congequently, one of the principal

aims of education 1is not reslised,
Cs Unit Based on Pupil Nesde.

This type of unit is so closely related to the pupil-purpose
type that a olose analysis 18 usually necessary to distinguish the twe,.
In this unit the student fesls a sompelling need for the acquisition of an
ond or outoeme and engages in a series of astivities to reach this end,
The ehlef difference seens to lie in the substitution of the eoncept of the
word "need” for the oconsept of the word 'mc‘uo" as a peint adout which to
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organise the instrustiomsl materisl. Wynne (16 p. 21) states that “Either
the new oomeeption of purpose or the conception of experienced need may Ve
eaployed." By new oonoeptien of purpcse, he refers to the ides of domi-
nating purpose,.

As mentioned, the charascteristios of this type unit and the
pupilepurpose type are very closely related, The distinction between the
two seems to hinge on a highly theoretioal discussion (which will mot be
gone into in this study) as to the value of purpose and of need as a basis
for unit arganisation,

Caswell and Campbell (9) have prepared a ohart showing the character-
isties of the various types of units just disoussed, Farts of this chart
are reproduced below, with the following information sdded:

1« The place of the tescher in plamning and developing the
unit,

2. The place of the subject matter in the umit,

3+ The plase of the stwudents in planning wmits,

This ohart will set forth ths clarasteristics of the warious types
of unite and also serve as & convenient method of comparing and contraste

ing the wnits,



CHARD SHOWING COLPARISON OF UNI? ORgaNIZATION

(Leonard)
Bases for Traditional Subject Functional Subject possible Chila Imnediate Bhild
Comparison Matter Unit Matter Unit rience Experience
(1) £2) (3) (2) (5)

How is subjeet
matter select
ed?

Selected from present organized
subject matter. The unit re-
presents a grouping of this ma-
terial around some topic.

Same process used as with tradi-
tional subject matter unit ex--
cept care is taken to seledt
seemingly usefulma terial which
is treated as a problem.

Selection of some social pro-
blem, my be child or adult
problem or adult problem or
both but within possibilities
of child®*s comprehension or
éxperience.

Selection of some immediate
experience of the children which
arises wi thin the group.

How is leamn-
ing motivated?

Motivated by marks, tests,
threats, failure, requirements
of essentials, puhishments and
extraneous rewards, appeal to
pupil competition and personal
pﬂdeo

lMany of the same Wans used in
the. traditional plan are used
here; however, some attempts are
made to utilize natural curiosi-
ties and some interests and pu-
pils are urgeé to learn because
of some need, present or future
(mostly future).

liotivated through a sense of
‘the utility of learming, by use
of children's interests and ex-
reriences and through the use
of intereste as leads to unit
ofganization.

Motivated by the children's in-
terest in their own proposed
activities.

What provisions
are made for
individual d4iff-

Differentiation is made by the
extension of time to same, by
limiting the amoun® of learn-
ing to some, by ability group-
ing, and by some individual
drill.

Several of the same methods used
in the traditional plan are used
here. In addition different ac-
tivities are introduced and not
all are required to do the sSame
except for mimimum essentials.
Contract levels are used fre-
quently.

Differentiation made by provid-
ing many different activities
which may contribute to a group
activity or to an individual one.
Activities are adjusted to ca-
pacities and interests.

Activities are adjusted to ca-
pacities and interests and ex-
periences. A4ctivities my be
individual or mgy be those which
contribute to group undertaking,
CRildren select their own ac-~
tivities.

erences?
What kind of
activities are

typical?

Usual activities are reading,
writing, reciting, testing, and
drilling.

Same kind of activities used
in traditional plan are used
here. Some discussion, individ-
ual and group work are introduced
Life problems are used for illus-

trations or to establish funciiont

al concepts,

Usual activities are reading,
writing, discussing, interview-
ing, constructing, taking field
trips, interpreting analyzing
and speaking.

Usual activities are same as
those used in the possible
child experience unit plus any
the children suggest.

=

What sources
are used by
pupile

Sources used are course of

study, adopted textbook and
mayoe a few reference books
pamphlets and magazines.

Courses of study, one or several
textbooks, magazines and news-

papers. Some commercial mater-
ial and a few community sources.

Course of study, many temtbooks,
commmnity leaders and institu-
tions, pupil's experiences and
material they make and collect,
many references and materials.

Use many books where needed, com-
mnity environment, pupils ex-
periences and materials they
make. Pupils are urged to creatq
their own materials.

How are abili-
ties developed?

Are developed separately as
skills to be automatically re-
dalled whenever the need arises.
largely class drill by use of
standard prepared materials based
up@n common essentials.

Same procedure used as in tradi-
tional subject unit but pupils
are taught through illustrations
of life problems to make use of
abilities taught largely¥tlass
drills,

Abilities are developed in sit-
nations whenever needed in con-
nection with the problem. SEills
may be isolated for drill which
is largely individual.

Abilities are develdped only as
nedessary to carry on the acti-
vities under way. Drill is en-
tirely individual.
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Bases for Tradltional subject Functional Sab;ocs Possible Ohild Immediate nild
Comparison - L llsttertUnit Matter Unit Experience Experience
(1) (2) (3) (4) (5)

What are some
sample title
units?

l. The food getting of plants.
2. Social letter forms.

3. lieasurement of area.

4. The body and its diseases.
5, Forms of government,

4 Literary forms.

1.
2.

How do plants get food?

What are the characteristics
of a good business letter?
How does measurement hélp the
scientist determine distances?
How is the government organ-
ized?

What are the characteristics
of various literary forms?

Se

4,

5.

How may famers in thiés section
improve their corn crop?

How may one increase his friend-
ships by social correspondence?
How are distances petween plan-
ets measured?

How can we improve health through
the control of disease?

How does man control himself
through government?

How does man use various mediums
to express himself in writing?

1. How can I get my roses to
bloom? :
Writing to our friends.
The stars.

Keeping well.

Controlling ourselves.

Keeping recoxds of our ideas.

3.
4,
5.
G@e

How is subject

Striet subject lines are main-

Subject matter lines are main-
tained but correlation is intro-

Taught separately by groups or sub- .

Jjects,

liay be grouped. llany sub-

Jjects may be synthesized around a

unit,.

There may be correlation,

fusion op integration.

No subject matter lines are main-
tained. Complete integration of
the learning materials around
major activities is the plan of
organizabion. :

There 1S Someé teacher control appar-

ent ut major contrel is by the pu-

routinizod. o

pils through their recognition of

Phe necessity for sustained indivi-

dual and group work to succeed in
achieving purposes recognized.
Time schedule may or magy not be

Pupils control themselves to a-
chieve the pruposes they have

set up in the study of the unit.
No time shecedule is fixed. Crea-
tion disregards time.

matter organ- tained. duced where it is natural and
ized? - easily introduced.

C g —Class is controlled Dy teacher |

the teacher who follows rigid but recognition by pupil of worth
How is the time schedules. of learning may secure a measure-o
class con- of pupil control, Time schedules
trolled? | are maintained but some variation

is allowed.

Memorization, factual recall, an- | llemorization, factual reacll, or-
What types of alysis, gyme interpretation and ganization, application, outlin-
thinking are generalization by superior pupils.| ing, problem solving involving
involved? analysis, interpretation and con-

clusion.

establishing relationships, deduc-
tive reasoning, interpretation,

generalization, problem solving and
association, application and organ-

ization of facts and prineiples.

call, discussion, original solution
to problems, outliming, summarizing,

Same type are involved as those
of possible child experience unit
but here there is more provision
for individual investigation and
solutions, for making deeisiénsj
and criticisms, and for creative
endeavor.




Chiart Classification and Comparison of Units
(From Caswell and Campbell)

Subject Liatter Units

SZxperience Units

23

Type of _ Significant Aspect:: v ' g
Unit A. Topical B. Generalization C. of Culture or Environ. A. Ceater of Interest B. Pupil Purpose C. Bupil Heed
Source The sequence of re- - Relationship of all Relation of aspect _ [Interest of pupils im | The dominating pur- A need which the
of lationship between materials to one gen- | selkcted to race de- activities and objedts | pose of pupil to &- . | pupil recongizes
Unity | items of subjeet eralization , princi- velopment or problems tﬁch group around one chieve end. : :
. matter : ple or law of contemporary life a ' A J
Illustrations | Civil War; verte- Principles in physics, Water systems. Trans- [Any object or activity | Papposes arise from Need to make pur- |
of source brates; plant life; chemis try, biology, portation. Biology in which children are | interest. Interest chases, to seledt
from which transportation general science of plant life,. interested as redio, | in fire may lead to good, to read, to
units may be steamships, . electnalty, | purpose to find ous keep personal ac-
drawn ' boats., how fire dept. works. |counts.

Interest.iniradiocic
lead to study of com-

| munication.

Place of teach-
er in planning
and developing

Teacher (or text)
does all planning and
developing wo rk.

In science, most ma-
terial is planned in
this manner in text.

Conventionally, teagh-
er plans problems, ac-
tivities, subject mat-

lust plan continuously

dey by day. Lust find
interests of pupils and

| ¥ust plan continuous-
| 1y as interests devel-

- on.

liist be familiar

lust plan work con-
tinuously as needs
arise. A thorough

unit Assignment consists | Teacher must plan ter and materials in help pupil select acti- | with interests and a- |understanding of
: of topics or pages how to adapt text to advance vities based on inter- bilities of children pupils is necessary.
class | ests, Unit is devel- and limits of work
oped frog day to day. for grades., lust be
able to adjust plans
to meet new conditions
and local teaching
situations.
Place of pm~ | Bupil does no plan- Has very small part. Pupil my select cer~ | Pupil helps select sub-~ | Pupil helps plan acti- | Pupil helps select
pil in plan- | ning., Studies topdés| liay be required to * tain activities, but ject matter, activities | vities to engage in material to develop
ing and de- and text, £ill in facts redat- in general has little and experiences which to reach end set up their need. Engage
veloping unit ing to generalized part in development will engage in. Pupils’ | by purpose. in activities are
| law or principle. of unit, ' work in things are most most interested in,
interested in.
Place of Basis of topical Basis of orga.niza,- Subject matter which Only subject mmtter Subject matter from Only subject matter
Siﬂb”ottlhtte% organization tion. Is selected to | relates, explains & which relates to inter- | all fields selécted which helps develop
(Pext) ‘ explain, illustrate develops understand- est is selected. Sub- to develop and a~ and fulfill needs is
& develop the princi- | ing of aspect is se- ject matter includes chieve and set upe. selected.
ple or law being gen- | lected ‘ activities, experiences,
eralized. etc.
Sequence A giyen sequence of lay be arrauged in ad- | Variation of units se-. '
of units and material is| vance or‘meg vary. Sed{ quence possible. Se- Cannot be planned Full sequence cannot If group is well-
Unit followed quence within unit mgy | quence within unit may in advance be planned in advance. | kmown by teacher is
vary. Teacher can vary. Teacher left General ideas & plans | possible to plan work
vary material, some choice. liay be within grade limits in sequence, othorrlsq
very regimented. mey be preplanned. cannot be planned in
advance.
Length | liay be any length. Varies. lay be approx- Varies as conceptioh | Usually extend over

| liay be predetermined.

imated irn advance

af importance of as-

pect varies.

long periods of time.

Taries according to
group and unit select-

;ed.‘

Short compared to
other units.
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From the t.ongdng disoussion and ohuitiatim'ct types of units,
it will rudny, bo seen that ean exaect doflniﬁoi oan be given omly if the
Atypo of unit or unit organisation being considered is known in advance.

The best general definition geems to be Leonard's (8 p. 103), wherein he
sﬁtu, "The term is weed generally to imply scwe mingfnl organisation
of material sroup.d around some topic, theme, experience, activity, or aim."
" This will be the concept of the term "umit of work" used in the remainder
of this study. A review of the dlscussion of varicus types of units will
show ho; each att‘pﬁ t@ get a meaningful drmiution of material (sud-
jeot matter, activities, experiences, oﬁ.) grouped around the topie,
theme, experience, aetivity, or ;in.

The absence of such names as the Delton Method, the Contraoct Flan,
the Winnetka !uhi'i”qn., the Written Assigmment Plan, the Projeoct Method,
the Problem Method, the Projeet, and the Niller Contract Plan, may have
been notieed in the olassification. A close analysis of these.various
plans reveals th-i while they mko same use of the several types of units
(with & great deal of g¢enfused overlapping) they are really somewhat similar
procedures o pl.m for §qgoh1n¢ passing under different names, This state-
ment is further borne out by Keos (4) (Ses pe 5 ).

- Instead of & doﬁil&d analysis of the pl;uonphy. principles, and
teshniques of these plans, s summary of their more impertant contridution
to procedure will be presented, .-

The Contrast Plan was popularised by the Dalten Laberatory Plan,
wherein the teachers worked out assignments or units to cover & month's work

and then entered into an sgreement or eontract with the pupil as to the
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amount of work to be done., Different puplils would selest varying amounts
of work, sceording to their abilities. Instruotion sheets for doing the

work were given to the pupils. Frequently very little cholce was left to
the pupil as to the aotivities to be engaged in,

The written sssignment might be used to designate the rest of the
several plans mentiamed sbove, The point of appreach is slightly differ-
ent under many of the various namee but the actual procedure is very simi-
lar, Usually the unit sssignments are mimeographed and distridbuted to the
pupils. In some plans the pupil is motivated Ly the relatiem of the
material in the unit to life«1like situations, In a few such az the Willer
Contraoct Plan the pupil is given opportunity to help selest the material
around definite guide limes. Some plans divide the work into three parts
and assign grades to the pupils acoording to the amount of work they
ocamplete, theredy attempting to plan end provide for individusl differe
onces in pupil adility (not interests). The project method attempte to
develop pupil purpcse as e motive for oompleting the work involved in the
unit, In all of the plans the sontent arrangement will fall under one or
more of the unitary classifiocations previocusly given, |

OBJECTIVES AND CRITERIA FOR A UNIT OF WORK

There are many statements of objestives and eriteria for a unit of
work to be found in oourses of study and books about esourses of study,
Apparently, few attempts have been made to summerige these objestives and
oriteria under any set form or olassification, No attempt will de made in
this study to develop such a olaseification. Instead, objeotives and
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oriteria will be set up for the type of unit of work advooated in the
Tentative Course of Study for the Core Currieculum of Virginia Sesondary
Sohools, namely, the experience unit, based on e dominating pupil pur-
pose, Constant referense should be made to the shart eamparison of this
unit with others as given on pages 2/—22 — 25 aend to the general dise
cussion of this type of unit as given on page /T«

The follewing ebjeotives for this type unit are suggested:

1, To arganise teaching procedures and materials into a series
of guided purposeful astivities based wpon pupil experiense (and astivities)
which extend pupil interests and modify pupil behavior in terms compatible
with the aims of education,

24 To ergenise the wmits as far as possible around the aspeots
of the oenters of interest for the respestive grades as set up in the
Tentative Course of Gtudy for the Core Curriculus of Virginia Secendary
Sshools,

The following oriteria are suggested as suitadble for this type of

unity

l. The unit must be an outgrowth of & dominating pupil purpose -
that is, the pup!.h mst see the walue of engaging in the astivities of the
unit and want to do so.

2+ The type of behavier necessary to develop and oomplete the
unit must be ecompatible with the aims of education,

3. The material selected for the wumit should be fram, or

related to, real life situations recogrisadle by the pupils,
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4, The wnit should be somprehensive enough to provide a
variety of purposeful astivities that will insure a maximum of understand-
ings by all the pupils, not just a few,

S, The unit should provide full epportunity for the pupils to
originate, plan, and direet sotivities,

8¢ The wnit should furnish leads into other units of work,

7. The material and references needed should be availadble to
the partisular slass situation,

8. The unit should provide opportunity for evalustion of
results by the pupils, |

9. The unit should be related to or grow out of some aspest
or problem selested for smphasis in Course of Studys

10, All parts of the wnit should make s ooherent whole,
This 1ist represents a oondensed form of many objeotives, As sueh,
1t should serve the beginning teacher, Experisnce with units will emable
the teacher to sxpand these objestives to meet his partioculer situation.

FORM IN WHICH THE UNIT MAY BE PRESENTED

As pointid out in the general discussion of waits, the form in whieh
they are developed varies and oan usually be adapted to meet individusl
proference and oonditions., Harsp (20) poeints out four principal forms for
written units of worki "(1) The outline arranged wnder several headings;
(2) An outline erranged in two or more parallel columms; (3) Solid para-
graphs wnder imnl headings; end (4) An informal sccount,” The Tentative
Courss of Btudy for Virginia Elementary Sehools (p. 268) gives a chart or
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plan sheet for units under an outline arranged in five parsllel columns
and suggests s shest 11 x 26 inches in eise for the ochart, However, inves-
tigation of the forms mentioned and experience with the forms in olassroom
situations seeas to establish the outline form arranged under several head-
ings as the superior form when ease in handling, in eonstrueting, and in
filing is coneidered; also, when flexibility from the Mpoi‘nt of come
Pletansss, asourssy, and modifications is ocensidered, The final selection
of form must necessarily be lef't to the individual, dut the following para~
graph headings are given for s suggested form which seems to meet all
requirements and as one which has proved sstisfactory in actual use:
I, Title of Unit.

I1. Aspect (er problem under aspest) emphasised in unit,

II1I, Objeotives sought in wmis,

1. In terms of aims of educationm and of partiocular field
in which unit is to be developed.

IV, Abilities needed and stressed in wmit,
V. Proposed prosedure in imitiating unit,

1. Proposed approach {things interesting to ohildrem that
may lead to development of unit and give an overview of
entire wmit).

2. Proposed steps in initiating unit,

S+ Possible aotivities that may be used,

VI. Possible subjest matter that may be used,
VIl. Proposed method to culminmate unit so that emphasis may be
placed on aspest set up wnder I,
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Vill. BRBvaluation of unit.
IX. References used,
X. Lleads to other units of work which may be suggested,

If the begimming teasher fills in e rether complete outline of a unit
for & fow times he will soom find that less and less detail work is re-
quired under eaoh step. When the teacher resches this stage of profiocliency
he should make a careful study of the essentlals for the units of work he
is using and developing and modify the above form to meet hie owm situation,
needs and reguirements,

The parsgreaph headings suggested are in the main self-explamatory;
however, a brief discussion of these headings as they relate to s unit
developed from the materials in the Tentative Course of Study for the Core
Currioulum of Virginis Secondary Schools will fasilitate their use by begine
ning teachers,

Title of Unit. 8ince the unit 4is one based on pupil experience,

the title, insofar as possidle, should express sn undertaking in terms of
activity or doing something, For example, "FPlanning and installing play-
ground eguipment,” "Finding out how our commmmnity protects its health,"
Topios are sometimes used ss titles to units, This is permissible Af care
is taken to insure that the pupils kmow just what is to be done about the
topie.

Aspeot (or prodlem under aspest) emphasized in unit, This refers

to the aspeot (or sub-problem related to it) as set up in the Tentative
Course of Study for Core Currieulmm, Selestion of the aaspect is usually

teacher made acoording te the needs of the classroom situation,
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Objestives sought for in umit, The objectives in terms of aims

of education.ars to be selested from the list of aims as given in the
Tentative Course of Study for Core Curriculum, page Q ., 4 eareful
seleotion of a few of the aims is better Qt this stage. A long list is to
be avoided, At the conclusion of the unit the ocutcomes may be ohesked
against the entire list of aime 1if so desired. The selection of odjectives
in terms of the partiocular field in which the unit is being develeped will
depend on the partiocular ares from which the unit material is being drewn.
The objestives im terms of aims of edusation must be in aceord with the
objeatives in terms of the sudbjeet field,

Adilities needed and stregsed in wnit, This refers to the list of

abilities as set up in the Tentative Course of Study, If stress is to be

put on science abilities, refer fo this liet, Too long & list of abilities
should de aveided,

Prooedure in Mtisﬂni unit,

1. Propeosed approash - this is selfeexplanatory,
2+ Proposed steps in {nitiating unit: A list of the ways plamned
to start the unit, The Temtative Course of Study for Virginia Elementary

Sehools (pe 27) lists tires general ways: (1) by using some immediate ine
terest of the childrems (2) by setting the stage through trips, exhibits,
stories, st oetera; or (3) by utilising some umususl happening., Several
proposed approsshes may be listed. Only an approsch which will stimulate
and challengs should be useds The method is to go from the lerge prodlem to
its parts and them back to the large problem,

Ss Possidble sotivities that may be used, A list of poseible

activities having the definite purpose of develeping a fuller understanding
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of the aspeet selested should be liated. Preferense should be given those
sotivities involving cooperating rather than individual projeocts. If many
types of sotivities are inoluded, the individual differences of the group
are better met,

Possible subjeot matter. It should be noted that the term "sube

jeet matter® is being used here in the restrioted sense as applying to

text book material, In the broadest senss subjest matter will include every-
thing done or used by the pupile to mest the purpose set up for studying the
unit, Subjest matter in this type of unit serves to develop & fuller under-
standing of the aspeet (or problem) relating to the oenter of interest for
that partieular grede, It is not taught for the mers sake of acquiring

the faotss The possidle subjeet matter material which the teacher feels
will be of value to the pupil in developing & full understanding of the

unit should be listed in drief cutline form, Ko hesitetion should be felt
in drawing on desirebles subjeet matter frem other fleldes A word of ceution
might not be amiss heres The begimning teacher showld not atteapt to
include sudjeot matter which is not readily available or whioh wiill require
too much effort to sesure, The tentative course of study in use at the
present time gives ¢ full list of materials nd sudject matter for the vari-
ous aspests. The teacher should eonsult this as & guide and suggested
~source but should aveid attempting te include too mmah of the material pre-
sented.

Proposed method to culminate unit, A brief statement of proposed

Plan wheredby all aotivities will be tied in so that a complete pioture of
entire unit may be developed,
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Evaluation of unit. A brief statement of methods to be employed

to measure achievement of deeired cutoommes. Inolude objeetive and subjeote
ive methods, As experience is gained, this step will beoome more flexidle
but probably require less detalled planning,.

Refersnoes used, 4 complete 1i:t of proposed references with

exast page where possidle. Some teachers may prefer to put the references
in same sestion with proposed sudjeot matter, Space should be provided
for new references worked up with olass.

Leads to units of work, A list of suggestions or ideas for new

units, which the development of the present unit has possibly suggested,
Suggestions for other forms,or for modifieation of the above form,
ean be found in the following referencem
Yoakum, G, Ay = The Improvement of The Assigmment,
The Floride State Course of Study for Elemementary School
Orades I=VI p, 12-19.
Parkburst, Helen » Education on the Dglton Plan, pp. 66-87,

CONSTRUCTING AND IRITIATING THE UNIT

The expression "developing and initiating the unit of work" is used
in this study to mean those steps taken by teacher and pupils to organize
the tesching unit into form for use, Technigues for these steps vary con=
siderably, There is no one form or method which is best for all unite
and all situations, Usually esch type of unit instruotion uses a slightly
different teochnique, No attempt will be made here to list and amalyse all
these, To do 8o would neesssarily extend this study far beyond its pro-

posed purposs., Instead, plans and procedures which are direstly suitadle
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or related to the pupil purpose umit, which is the one suggested g) the
Virginia Course of Study, will de used,

Thess plans and procedures are not final, They are given as plens
which have proved to be praotical, As the tessher gains experience in the
development and initiation of wumits, the plans are frequently modified to
meet the teaching situetion. Ceswell and Campbell (9) suggested that
pleaning should involve three steps (a) a pre-planm; (b) & resdjustment of
plans as work progresses; and (e) an svaluation of the work after its
completion to note pointes that need improvement and to note leads for new
unitss The teacher first sets up temtative objeetives and plans for a
unit based on proposed pupil imterests and astivities and, in most cases,
relsted to some center of interest, problem or aspeet as get up in the
Course of 8tudy, !hin pre-plan should include tesching materisls, experi-
encea, snd aetivities, from the temoher standpeint, necessary in developing
the unit, This proposed umit ie then modified, revised and adapted to
the needs and interests of the pupils and the situation through s ccopera-
tive study of the proposed unit by the pupils under the directiom of the
teacher. Then a tentative program of work (er unit) is organized around
thess revised plans, the final unit being developsd by the pupils working
from this initial plan, ‘

Following the oriﬁ‘ih of & unit as given on page 24, and the form
as given on page 28 o the mmﬁia snd initigtion of a unit in general
soience or biology can pracesd by the following steps.
| ~ 8tsp 1. Refer to ebjectives and oriteris of wnit as given on page 26,
Kooj these in mind u developnent of unit proceeds,
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Etep 2. Eoleot some prodlen or phase of the aspest seleoted for

smphasis for grade level and subjeot,
as This selection will de largely gulded by conference

with ocore field teachers and by the needs of pupils and cemmunity,

Btep 3, Set up proposed cbjeetives for unit in terms of sims of
edueation end sudject field being taught,

Etep 4, fSeleot proposed subject matter for unit from available
refersnde books snd commmity resources related to prodblem,

Step 5, Make & list of the possidble sotivities which might help
in donloping s fuller understanding of the prodblem selected in step 2.

Step 6, Present the predblem té the pupils by disoussion, psrtie
nent questions, pupil reports, reedings, trips, demonstrations, or any
oombination of these astivities, The chief purpase of this presentation
period is to have the pupils grasp the importance and significance of the
entire prodlem and to have them become interested encugh to determine to
make » further study of the problem. This step provides eppertunity for
suoh initietive on the part of the teacher,

Step 7, MNodify original plans, whers necessary, to develop unit
slong lines wgcutod or develeped in purguit of procedure in step 6,

BStep 8, Xeep the important desired outeomes of the unit in mind
and as unit proseeds note needs for further emphasis so that the outeomes
may be achieved,

Btep 9. Bvaluate wnit in terms of objectives and desired oute
oames, Allow as much pupil partieipation as possible here,

Step 10, List any leads or suggestions which eome up and whieh
may be used for other units of work,
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SPECIMEN UNITS

The rollwing} units are presented as illustrations of unitary orgeni-
sation develeped around the feregoing plans. While they are proesented as
"proposed” wmits, they, in reality, represent units revised in the light of
oritioism from experienced soience teashers, and im the light ef teacher~
pupil sooperation through a period of two years in the elessroom,

In ase these units ocan be modified to meet almost any situation if
the teacher will note the interests and leads manifested dy the pupils dur-
ing the introductory and develepmental stages. |

Y PROPOBED UNIT FOR BIOLOGY

I, Title of Unit: How lLiving Things ¥ay Be Improved.

1I. Aspeet Emphasised in Unit: Eow do Diological disSussioms
inerease man's use and eantrol of nature?

111, Objectives Bought in Unity
 Objestives in terms of aims of educatiou and seience.
As To develop attitule of inquiry, (101)e
Bse To develop attitude of self-cultivation, (103)
Ce To develep the adility te appreciate the orderliness
and manifestations of nature, (205)

De To develop an understanding of man's inereasing sontrol
of mature. (208)

¢ The oode nmbers used after the objectives refer to the coded olassie-
fioation as used in the Tentative Coursee of Stwdy for Virginia.
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Ee To develop an understanding of the influence of nature
upon the development of plants and animals, (204)
IVe Abilities Needed or Stressed in Units

A« The ability to use reference beoks,

B, The ability to bring tegether and evaluate facts relating
to a problem,

Ce The sofentific attitude as it applies to (1) the use and
respeot for the experimental method, (2) to the searsh for
data, snd {3) to the disposition to be free from superstie
tious deliefs and unsxpleinable mysteries.

Vo Proposed Frocedure in Inttiating Unit:

A+ Teacher show different varieties of same plants and seeds
to class, For umupl&, white, yellow, red corn, If possible have two
varieties orossed on ome ear, Ghow piotures of both plants and animsls
whieh :haﬁ results of orossing different breeds, Show plotures of albinos,
mutants, m." Poini /mt} differences in olarasteristios possessed by pupils
in olass, such as solor of eys, light hair, dark hair, blonde, brumette,

Bs After display of the vigusl material lead the olass in
disocussing questions and problems related to the sbove, Buch questions as
the following mizht be askeds Why do the same kinds of plants have so
many different charscteristios? Is it possible for a plant with cne
oolored flowers to produce a plant with a 4ifferently ocolored flower? Hew
.Ec charscteristiss pund from one generation to the next? What is the
meaning of the term “heredity"? Can man make use of hereditary lews to
ohange plants and animals? As the discussion provesds, make full use of all
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pertinent questions raised by class, This discussion should be contimed

until pupils’ Lnterest in and grasp of prodblem has been fully established,

This discussion should lead to a definite formulation of a purpose for

studyiny the unit,

The title as given above may be modified to suit the

purpose set up by the olass after the class discussion,

Cs The pessible setivitiss that may be used are:

b
R

3.

4

G

-

7o

8.

Resding to find out the nature of heredity,
Reading to find out the influence of enviremment

_ wpen the produstiom of individual differences.

Reading adbout the work of Oregor Hofdola
Beading to find out the various methods of propaga~
tion of plants.
Preparing a diegran of two wnit eharssters shewing
the results for three generations of erosssbreeding.
Freparing s special repert on eany ene of the followe
ing:

6+ Vegetables our grandparents did not have,

. Fpuits our grandparents 4id not have,

be What we owe to Bwrdank,

¢s How the farmer improves his erep through

selectiom,

Collseting specimens of varicus breeds of corm, wheat,
flowers, et cetera.
Preparing a report on how information derived from
trapnesting the laying hen osn be used to inorease
egg produstion,
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9« Making a list of all the kinds of domestioated animals
and plants in your losality that are ussful to man.
Indicate those you know to have been improved by such
Pactors as seleetion, budding, grafting, orossing, eto.

10, Making a diagram of s chromogeme and placing in it the
genes or determiners for same wnit characters,
11, lMaking a report to oless on the wark of DeVries,
12, Making a list of ten plants and five animal mutants.
18, FReading te find out how living things are changed by
orossing. |
14, swdyiqg the selection and breoding of corn,
1Be Préfut&:g slides and pictures for the projection machines
to 1llustrate axy phase of the problem, (Note: Ideas for
possible slides and illustrations may be obtained from
biolegioal supply catalogues)
- 18, Taking field trip to ocbwerve variations, mmtante and
oreop seleetion,
17, Making graph of varistions in height and weight for age
groups within class.
Vi. Possidle Subjest Matber:
Heredity
Fhysical basis

Chromosomes and genes
History of genss in maturing germ sslls
listary of genes in fertilisatiom
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Behavier of charseters in heredity
Unit sharacters
Pure-1ine heredity
Heredity of sontrasting oharsaters
Genic history
Dominance and resession
Ratio of inherited charactars as an average
Scame oharsoters inherited :
Physieal, mental, ot esters
Certain fastors affesting hereditary charaeters
Enviromment
X rays (experimental wark)
Hydride
Basis of now domestio plants, suimals and species
Mutation
Cause and ocourense in plants and animals
Brief introdustion to eugenics
VI, Proposed Method %6 Culmimate Unit.

Ay Have warious menbders answer the qudstim set up as worth-
while to study by rading reports of their investigatiom,
B Fresent the slides and pletures illustrating material
whieh helps answer gestions raised in problem,
Ce lllw mw.a write btrisf essays answering questions
"raised in prodlem,
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VIII. Evaluation of Unit,

A, Use objective tests designed to test for information relat-
ing to subject matter involved., (8ee sample test for this wumit, p.S5/ )

Be Hake uss of final essays to judge pupil's ability to
organige material,

Co Make use of sbservatioa of pupil's reastion to werk, attie
tude toward olass aud tescher, and enthusiaan for school liﬁ '.to deternine
developuent of desiradble sooial traits, A ohart o!‘ des_irablo --‘ﬁ'cits might
be used and cheoked by teacher observation from £i§no to tinoA as the wmit
progresses. (Bee proposed evaluation chart, p. 4—9 )

Through a knowledge of the pupﬂ background and interests,
the teacher oan adapt the work of this unit to meet varying oonditioms,
The teacher should wateh pupil response to the introduction and plan work
accordingly, If the interests of the oluss are predeminantly rurel more
emphasis might be placed on farm orops and animals, If the group is mostly
urban, greater emphasis on eugenies and racial improvememt might be indie-
catede A wide use of varied aotivities should previde for differences in

group and individual interests,

IX, Refersnces.
Smallwood Reveley Bailey, MNew Biolegy pp. 3624396,
Baker and Mills. Dynsmio Biology pp. 624-684,
Curtis Caldwell and Shermen, Bielogy for Today pp. 613850,
Hunter, Problems in Biology pp. 620-843,
Mocn and Man, Biology For Beginners pp. 440-474, 667-689,
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Pleper, Beawchamp, end Frenk, Everyday Problems in Bioloegy
pps 505-852,

United States Depertment of Agrioulture, Farmers Bulletins:
167 The Propagation of Flants
229 The Production of Good 8S8eed Corn
1116 Seleetion and Care of Poultry Breeding 8tock
1167 Essentials of Animal Breeding
1338 Seed Potatoes and How to Produce Them
1436 Why Potatoes Run Out
1727 Geleotion of Hens for Egg Produstion

General Seed Catalogues, such as Durpee's and Stark Brothers.

X, Leads to Other Units of Work.

The ohief lead developed was to a unit on conservation of

plants and animals.
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PROPOBED URIT POR GENERAL BCIENCE

I. Title of Unit:s liow Do We Safeguard Our Own Health and The Health

of Our Community?

I1. Aspect Emphasised: Aspeet 1. How and why do nature and agenoles

resulting frem invention and diseoveries affect the protestion and conser-
vaticen of life and property? The spesifis problem from this aspeot is
"How does man proteot himself against communicadle disense?”

IIX, Objestives Bought in Unit in Terms of Alms of Bduoation:

To help develep:
As The attitude of inquiry. (101)
Bs The attitude of respect for persomality, (106)
Cs The attitude of eriticel-mindedness, .(1086)
De The attitude of generalising. (111)
E, The soientifiec attitude, (113)
Fe The understanding of the relatiem of health to human
development,

Objeetives in terms of seience:

A: To develep useful, interesting, and enduring acquaintance
with important matters of soienos relating to health,

Be 70 develop understanding of important seieatific prinoie
ples and generslisations relating to health,

Ce To provide training in the develepment and use of selen~
tifio methods as applied ¢o the problems of daily healthful living,

IV, Abilities Needed and Stressed in Unit:

As Ability to use soientific method in prodlems,
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Be Ability to follow direotions in scientific prosedure,
Cs ADility to use referense books,
D, Ability to aduinister first aid.
Fe Ability to use scientific apparatus,
Ve Proposed Procedure in Initiating Unit:

A. Approach, Discuss the work of the various lecal agencies
whioh help in mainteining community health, fNave Boy and CGirl Scouts
report on stress placed om good health within their organisetions., Dis-
cuss the protective measures ueed by looal deiries and grocery stores to
protect their products, Show films and plotures relating to various
phases of health. Show reserds of number of absentees from sohool due to
siokness.

Be Iututi&mt. Ig this unit the approssh and initiation
are olosely related, As the above reports and discussions pr&ued the
teacher oan note the questions and direetions of interest manifested dy
the class. Additional questions which may be inoluded whenever the discus~
sion will warrant are: lLow may one be sure that water is pure? lLow does
our comamity secure a pure supply of water? What precautions need to be
taken to seowre adequate sewerage disposal?! How are vitamins related to
good health? How does cold storage help in mainteining good health?

The pupileteacher disocussien relating to the above
questions and topios should lead to a definite tomlution of a purpose
for studying the unit, The proposed purpose in this wmit being to find ot
how health is pretected, The dominating purpose having been established,
~ the following procedure may be followed in organising work, By teacher-
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pupil discussion bresk-up work involved in studying one large probdblea into
smaller sub-problems. The tonmﬁg are suggested for this problem
Problem I. V¥hat can we do to protect ourselves from dis-
case gerns?
Problem 11, How ean we secure pure water?
Problem I1I, 'hy do we need plenty of pure eair, and how
may we get itt
Probhﬁ‘ IV, Yow ocan we keep our foods pure!?
Problem V. What we _uhoglﬁ do to prevent and eare for scol-
| dents, - ‘ | |
Problem VI, How does our digestive system u!‘l’ut our
health? |
Beleot aotivities, experiments, projects, and reports for the
various sub-problems by allowing pupils to make suggestions after resding
reforence material availadble, Teacher supplement the list where necessary.

C. The preposed sotivities for this unit divided up accord-

ing to problems are:
.Prebhn 1. Experiment. Do air, water, snd food eontain

living things?
Experiment, What effeot does baoteria have
on foods? Demonstratiom, pasteurigation of
milk,
Expsriment. To show growth of bacteria and
molds in air,
Experiment. To determine the presence of
bacteria in milk,
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Reading to determine the nature and oftod of

discase germs.

Supplementing the above experiments and demon~
strations with reports and other resding, visits to looal dairy, meat mar-
kets, and groocery stores to cbserve methods of protestion from gerns,

Problem 2, Committee report on local water supply, and
sewarage disposal, Demenstrations of filtering, and pwrifying water.

Reading te find out answers to class and teasher
questions relating to prodlem,

Problem 3. Diagrsm of ventilating system used in homs and
school, Group repert on airoonditioning used by leocal concerns (theatre).
Disgrem showing path of sir from the time it enters intil it leaves the
body. Reading to answer cluss and teasher questioms,

Problem 4 Demonstration of tests for adulterants in food,
Repert on visit to dairy, grooery, et cetera, Reports on use of disinfect-
antse Exsmine spoiled food under microssepe, Report on pure food laws,
Reading to answer olass and tescher questiocus,

Problem 6, Demonstyations of fires aid, artificial respire
ation, bandaging, et cetera. Reports on eause and prevention of aceidents
in home, school, and commmity,

Problem 6, Reparts on effeet of vitamin deficiency, Fest
for olasses of todd-. Colleotiom of patent medioine advertisements for

aids to digestion, Reading to answer slass questions,

Noter The activities given in the abeove are suggestive, Many more will
suggest themselves for the different classes and prodlems, The pupils will
probably suggest additional ones as they read several texts.
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VI. Subject Matter That lay Be Used:

Basteria, helpful and otherwise.

Water purifioations Chlorination, sedimentation, filtering,
cheniocals, distillation., Sanitary sewer~
age disposal.

The air we wntm;%\‘i‘nn air, foul air, ventilatiom.

Food, its valuss, preparstion and preservation,

Prevention of acqidents, administering first aid.

Digestion and health, Digestive systeam of man, Care of digest-
ive system. Proper foods for good
digestion,

ViI. Proposed Gulmination of Unit:

Have pupil give brief introduetory review of entire problem
and then have pupils give a summariging report on the question raised in

each sub=problem.

VIII. Bwvaluation of Unit:

Use chart as given below for pupil evaluation, Use objective
and essay test for subjest matter.
IX. Referenees:

Clement Collister Thurston, Our Surroundings, pp. 439463 =
58061lef48=T07 « 478-486 « 366,

Hunter and Whitman, Problems in General Soiense, pp. 283+308-
104-118 « 1688 « 63B«645,

‘Wood and Carpenter, Our Environment, ««, 705«728«312«445 -
€90w700 » 631~647-656-660,

Wheat and Fitspatrick. Eweryday Problems in Health, pp. 369
362,
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: Peiper and Beauchamp, Everyday Problems in Sclence, pp. 132«
136 « 144~171«189-187,
Caldwsll and Curtis, Solence For Today, ppe 651-6885 « 805-607,
Regenstein and Teeters, Science At Work, pp. 233.307,

Lake Harley Weltom., Exploring The World of Soience, pps 88«83~
607+888,

| Trafton and Smith, Sociencs in Dally Life, pp. 421=430-540-880,
Additional references for projects and reports, the students to oone
sult index for page mmbders:
Health Essentials « Andress, Aldinger, Golberger,
Civie Seience in the Commmity « Hunter and Whitman,
Dynamic Biology = Baker and Miles,
New Biclegy = Smallwood, Reveley, Bailey,
Problems in Blology « lumter,
Biology For Today » Curtis-CaldwelleShemman,
Blology and Human Welfare « Peabody and Humt,
For bulletins, free materisl, and the like, consult the Tentative
Course of Study and the bidliegraphies at the end of the variocus texts
used, The list of material available is too long to include here., Selec~

tion of this material can be made according to pupll interests.
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Teasher Evaluation Charts
for Obgerwadble Traits
(Traits to be Listed as
Need For Cheoking or Dow
velopment Arises)

Anderson John

Abbot Mary

BarnettHenry

Curtis Robert

Devirn James

Fawnzer John

Larmon Chawles

Larrss will jom

Chesk Codes
(= ) Pupil laeking im that pertisular trait.

(+) Puptl Possesses trait to high degree.
( v) Papil shows average ability far that trait,
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Self Zvalusting Chart

Subject— Nane

_Date:

pely

Had all meterials thet
_needed for day
Worked as neatly es
_bosaible
Worked accurately as
_knew how %0 make 1%
Have ussd seversl
_referenges
Have done my share on
committee work
Have really $ried to
_follow inatructions
Have made suggestons
which ¢class or tescher
accepted

Have been prompt at
¢la sses, and had work
ready on time

Directions: PFrom time to time you willbe given s chance in class to

. cheek your wrk on this sheet, You are to cheeck it seccording to your own
opinion. This sheet is to be kept until called for by your teacher. Check
your wrk as follows: plece e plus merk (+) opposite the statements you
have carried out to the best of your adility. Place a check (v) opposite
the statements you have carried out only feirly well. DPlsce s minus (=)
after the statements which you heve not succeeded im carrying out. The space
below may be used for sny explsnstion you mey went to make about your checks
and for suggestions for the next check aheet.
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Biolgl Tost » Hcroditl

In each blank space at the left plase the word which best fills the
blank of the sentenece.

1. A pesuliarity or physisal trait which is tranemitted from

parent to offapring is ocalled s .

2+ Difference in heads of wheat illustrates »

3. The transaission of charscteristios from parent to off-

spring is called .
4, Characteristics are transmitted by .

5¢ A oross between two different kinds is called a .

6« The resemblence of an individual to its parents is mainly

due to .

7« A sudden unusual variation in an offspring which in turn

produces offspring with the same differences is called .

8+ The solience which aims at the improvement of the human

rece is .

9¢ The name of a great seientist who experimented with fruit

flies is .

10. The hereditary traits are carried in the ‘ » which
§r0 found m tﬁo chromosomes,

From the following list of terms rﬁhting to natural selestion, select
the one whigh best fits the statements below and write the letter of this
term in the blank provided:

a. Heredity.

bs Variation,
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Survival of f 1ttﬂl‘b.

ds Btruggle for existance.

.

-*

-

.

®

[ ]

[

Oe

Overproduetion,
Pine needles in the semo bundle are not always the sane in
length,
¥any frogs are ssught by other animale.
The apple tree depends on the sun and the rain,
The grasshopper of'ten lays two hundred eggs at a time,
Some kinds of wheat are more resistant to rusts than others,
Eaoh dandslion blossom sontains a great many seeds.
Very few plants oan grow on windy mountain tops.
A child ressmbles his father,
Only ten raspberry bushee were able tc stand the cold of
last winter,
The African negro Mas kinky blask hair,

Three of Mendel's laws are given below. The following experiment

illustrates them. Before cach write the letter of the law which best ap~

rlies:

L

*

-

>

b,

The law of dominant and recessive sharsoteristics,
The law of unit oharecteristics.

o« The law of pegregation,

Pure white corm x pure white sorn produses pure white sornm,
Pure ysllow x pure graen peas produse all hybrid peas.
Pure green x hybrid yellow produsce one-half pnuf groen and
one=half hybrid yoliw,-
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4, Hybrid yellow plus hybrid yellow produce one=fourth pure
yellow, oneshalf hybrid yellow, and one-fourth pure green,
6o Pure yellow corn x pure yellow corn produces pure yellow

aorn,

8olve the following problems using the following informatiom, Capital
letters indicate dominant sharacteristios., Small letters indicate reces-

sive characteristios. Use a eapital lstter and a small letter to indioate

hybrids.
1. W X w produce 6. Wx X Wx producs
2, Y X w produce 7. H X 8 produce
3. BXp prodizoo | 8. R X R produce
4. Yg X Yg produce 8. r X r produce
8¢ B8 X 8 produce ‘ 104 Ab X Ab produce

Tell briefly the story that a hereditary study of the following femi-
lies has showns o

1. The Edwards.

2+ The Jukes,

8. The Kallikedis

Write o brief report showing how it is possible to improve living

things by selestion,
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2.

3.

4.

Be

8,

7s

8s

9,

10,

1.

12,

13,

B
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