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APPENDIX A

RA¥W DATA: (SCORRES)

Posttests; Credits;
Aptitude; IQ; Locus of Control;
Motivational Variables; Cognitive and
Self-Regulatory Strategy Use






APPENDIX B

INSTRUMENTATION:

1. INTELLECTUAL ACHIEVEMENT RESPONSIBILITY
QUESTIONNAIRE (IAR)

2. MOTIVATED STRATEGIES FOR LEARNING QUESTIONNAIRE
(MSL)






























APPENDIX C

POSTTESTS:

1. EXCRETION

(Questions and Memorandum)

2. GASEOUS EXCHANGE

(Questions and Memorandum)

















































APPENDIX D

LEARNER PROTOCOLS

1. PROGRAMME INFORMATION BROCHURE
2. BOOKING SCHEDULES
3. CREDIT SCORE SHEETS (Group one and two)
























APPENDIX E

RATING FORNMS:

1. INDEPENDENT OBSERVERS (Adults)
2. LEARNERS




































APPENDIX F

SAMPLES: LEARNER HOTES

Selected Extracts of Learners’ Notes

Completed During Self-Regulated Instruction.













































APPENDIX G

COURSE MATERIALS:

1. EXCRETION
2. GASEOUS EXCHANGE
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LEARNING CENTRE 1

TUTORIAL
POINTER'S !

1, This LC stresses the LEARNING OBJECTIVES (syllabus requirements)
of EXCRETION.
It also requires that you do some reading around the subject to
make you more familiar with the content.
The reading material will be available at least 24 hours before
you choose to attend this LC.
It is suggested that you read the material sooner as this will
give you more time to discover which areas need special attention
during the tutorial.
The teacher and other pupils in vyour group will discuss the
reading you have done and you will need to participate in such a
discussion, and answer questions on the work. It is essential
that you are thoroughly prepared for this period, therefore!
You will also be able to select some examination problems to
solve. These should be completed during the remainder of the
period, and at home. The number of problems you select will be
directly linked to the CREDIT RATING you are contracting for.
ONCE YOU HAVE DECIDED ON THE CREDIT VALUE FOR THIS LC, RECORD IT
ON THE CLASS SCORE SHEET.
You are reminded that the teacher is a valuable resource and you
should use this opportunity to guery any aspects of the work.

2. The material comprises the following:
2.1 the LEARNING OBJECTIVES
2.2 the READING MATERIAL
2.3 the PROBLEMS to solve

3. The CREDIT RATING is structured as follows:

(]

.1 FOR__30 CREDITS — An ability to successfully answer guestions
during the tutorial on the Learning Objectives marked with
an (¥), and complete a minimum of 2 examination questions
from the worksheet.

3J.2 FOR 50 CREDITS - An ability to answer questions on the
Learning Objectives as in (3.1) above, and PAGE 1 of the
notes. A minimum of 3 examination questions should be
completed.

3.3 EOR__70 CREDITS — An ability to complete the requirements for
(3.2) above, and answer gquestions on PAGE 2 of the notes. A
minimum of 4 examination questions should be completed for
homework.

3.4 FOR 100 CREDITS - Complete all requirements of (3.3) and
complete 5 examination questions from the worksheet.




Mocule 43 The Anatomy and Physiology of Mzn

Unit 3: Excreticn

1. Structure of the urinary system

2. Functicn cf the urinary system

3. Hcmeosstatic control of the excretcry products of the urinary
system

4. Other forms and mechanisms of excretion in man.

Unit Objectives

At the end of this section of work you should be able to:

*1.
*2

&wu.
&«#.

m*m.

Explain the meaning of the term homeostasis in your own words;

List three factors which should be maintained at a
cencentraticn in the body fluidss

constant

Mame four organs in man which play a part in the
waste products;

excretion of

Name the most common waste products excreted by each of the
following organs:

¥ 1lungs (ocne product);

¥ skin (one product);

X alimentary canal (one product);

¥ kidney (three products)s

Name at 1least one other product excreted by each of the organs
listed. .

List two reasons for the process of excretion living organisms;

Make a labelled drawing to show the position of the major oﬂam:w
of the urinary system and associated structures in relation to the
outline of the body.

Name and describe the relative position of the major organs of the
urinary system and wmmon»mnnn structures;

5. Make a labelled diagram to show the visible internal structure of
the kidney in longitudinal section.

10. Indicate on a labelled diagram of a kidney the uommnwm: of the
blocd vessels which connect the renal artery to the renal vein

tt. Name the blood vessels between the renal mﬂnmﬂw and the renal
veln in the correct sequence and »um:n»*< those which form part of
the renal portal system.

12. Label a diagram of a nephron and mmmownwnmn blood vessels.

13. Recall that the nephron is the functional unit of the kidney.

Module 4: Unit 3: Excretion/10BI04.3

14,
14.1
14.2

15.

Explain Ine prccess of glomerula filtraticn bws

naming the paris cf tne malpighian bcdy;

recalling that:
X the afferent arteriole has a wider bore than the efferent
arteriole;
3 this difference in bore produces a high pressure in the
capillaries of the glomerulus;
3 the epithelial cells of Bcwman’s capsule are ‘'called
podocytes end that they form a layer cecntaining many small
pores;
3 the podocytes and the endothelial cells lining the
capillaries of the glcmerulus together act as a filters
3 all components of the blcod plasma except plasma proteins
can pass through this filter system and a major portion of
these components form the filtrate which enters the cavity of
the Bowman’s capsule.

List two factors which contribute to the effectiveness of

glomerula filtration;

16. Explain the process of renal reabsorption and secretion by:
16.1 naming three mechanism by which substances useful to the body
are reaabscrbed from the glomerula filtrate;
16.2 naming:?
¢ one substance reabsorbed by osmosisj
¥ four substances reabscrbed actively;j
$ one substance reabsorbed passivelyj
16.3 recalling the names of the different regions cf the renal
’ tubules and giving the major function of each regionj _
16.4 naming three substances which are actively secreted into the

*«_u

18.
i8.1
18.2

18.3

Modu

renal tubules; hﬂd
Name four of the main components of urine and give the approximate N
percentage composition of urine. _

Recall that antdiuretic hormaone (ADH or vasopressin) controls the

degree of water reabsorption by the kidney and that:
it is secreted-by the hypophysis in response to mnpacumﬂwo: of
osmoreceptors in the hypothalamus;
the osmoreceptors respond to the
chloride in th blood; :
‘ADH  secretion increases the permiability of the walls of the
distal convoluted tubule and collecting ducts to water and more
water is reahsorbed into the blood. -

concentraticn of sodium

le 4: Unit 3: Excretion/10B104.3



URINARY SYSTEM: STRUCTURES
AND FUNCTIONS

Kidneys -

Macrostructure

The two kidneys are bean-shaped organs that are
retroperitoneal (behind the peritoneum) on either side
of the vertebral column. Each kidney weighs 120 to
170 g (4 to 6 ounces) and is usually about 12 cm (5
inches) long. The right kidney, with the liver above it, is
lower than the ieft. The right kidney is at the level of the
12th rib. An adrenal gland lies on top of each kidney.

Adrenal
gland

Right Aorta
renatl vein
and artery

Ureter
Vena cava

Bladder

Urethra

Flgure 36-1 Organs of the male urinary system.

Each kidney is surrounded by a considerable
amount of fat and conneclive tissue that serves 1o
support and maintain it in position. The surface of the
kidney is covered by a thin, smooth layer of fibrous
membrane called the capsule. The hilus serves as the
entry site for the renal artery and nerves and the exit
site for the vein and ureter.

On a longitudinal section of the kidney (Fig. 36-2).
the internal structure can be visualized. The outer
layer is referred to as the cortex, and the inner layer is
called the medulla. The medulla consists of a number
of pyramids. The apices of these pyramids are called
papillae. They enter calyces. Minor calyces merge to
form major calyces. These, in turn, form a funnei-
shaped sac called the renal pelvis. The lumen of the
pelvis decreases to form the ureler.

Microstructure

The functional unit of the kidney is the nephron.
Each kidney has over 1 million nephrons. A nephron is
composed of a glomerulus, Bowman's capsule, and a
tubular system. The tubular system consists of the
proximal convoluted tubule, the loop of Henle, and the
distal convoluted tubule (Fig. 36-3). Severai nephrons
converge into a collecting duct; which eventually
merges into a minor calyx.

ﬁqqe [.
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Ureters

The urelers are tubes 25 to 35 cm (10 to 12
inches) fong and 1 cm (0.4 inch) in diameter that
convey urine to the bladder from the kidneys. Qne to
five peristallic contractions per minute aid in the
transportation of urine from the kidneys to the bladder.
The ureters receive a nerve supply from the sympa-
thetic vasoconstriction fibers. The afferent fibers from
the ureters play an important role in the formation of
renal colic, which is associated with the lodging and
passing of ureteral calculi.

Where the ureters enter the bladder, a fold of
mucous membrane serves as a urelerovesical valve,
which prevents the backfiow of urine into the ureters
when the bladder contracts. Since the renal pelvis
holds only 3 to 5 mL of urine, damage to the kidneys
can result from a backflow of urine.

Bladder

The urinary bladder is a collapsible storage bag
composed of muscular elastic tissue whichis capable
of considerable distension. its primary function is to
serve as a reservoir for urine.

On the average, 200 to 250 mL of urine in the
bladder will cause moderale distension and the urge
to void. When the quantity of urine reaches 400 mL,
the person will feel uncomiortable. The bladder's
capacity varies with the individual, ranging from 1000
to 1800 mL.

The distension of the bladder stimulates stretch
receplors in the bladder wall, causing reflex contrac-
tion of the bladder and simultaneous relaxation of the
internal sphincter. This is followed by relaxation of the
external sphincter and emptying of the bladder.

Voluntary contraction of the external sphincter,
which is composed of skeletal muscle, is a learned
response. it is dependent on proper neurological
function. Injury to the nerves supplying the bladder,
urethra, spinal cord, or motor area of the cortex may
lead to incontinence.

The mucous membrane of the bladder wall has
phagocytic ability. The unidirectional flow of urine from
the kidney to the bladder also guards against infec-
tion.

Normal urine output is approximately 1500
mL/day, which varies with food and fluid intake. The
volume of urine produced at night is less than one-half
that formed during the day due to hormonal influenc-
es. This diurnal pattern of uripation is normal. Most
people void 5 to 6 times per day and occasionally at
night.

Urethra

The urethra is a small tube that leads from the
bladder to the exterior of the body. Its primary function
is 1o discharge urine. in the female itis 3to 5cm (1to 2
inches) long and lies behind the symphysis pubis and
anlerior to the vagina. The male urethra, which is
about 20 cm (8 inches) long, originates at the bladder
and extends the length of the penis. It serves as the
passageway for urine as well as semen.

Normally, the urethra contains some bacteria. The
turbulent flow of urine through the urethra flushes it
free of debris and bacteria. The mucous membrane
lining the urethra secreles mucus that is bacteri-
ostatic.
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LEARNING CENTRE 2

DESIGN

POINTER S

This LC is creative in nature and you will be required to build a model
and study a drawing involving the kidney. At the same time you will
need to learn the names of the different renal structures.

The learning of ALL structures and their associated 1labels is an
important feature of this LC. You are advised to pay close attention to
this work as it is definitely examinable!

Once vyou believe vyou are ready to test your learning, move to a TEST
CUBICLE and follow the instructions there. You are required to leave
the test in the box for checking by the teacher.

Credits are selected by choosing a test you believe is in line with
your ability, and understanding, of the work at this LC. You will mark
the test vyourself. No credits are confirmed unless a marked test has
been received by the teacher.

INSTRUCT IONS
1. Read EXTRACT A and quickly build a model depicting the structure
described ' in the extract. Check the accuracy of your

interpretation with the diagram in ENVELOPE A (20 mins).

2. Learn the drawing and labels of diagram 2.2 (15 mins).

3. Now proceed to the TEST CUBICLE (20 mins).
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EXTRACT A: HUMAN NEPHRON

READ THE EXTRACT BELOW THROUGH CAREFULLY.

USING THE MODELLING CLAY PROVIDED, MAKE A SMALL MODEL MATCHING THE
DESCRIPTION OF THE NEPHRON IN THE EXTRACT BELOW.

WORK QUICKLY (20 MINUTES).

THE MODEL SHOULD APPEAR RESPECTABLE, BUT NOT RESEMBLE A MASTERPIECE'

CONCENTRATE ON LEARNING THE NAMES OF THE DIFFERENT PARTS AS YOU
PROCEED.

The functional wunit of the kidney is the nephron. It comprises three
portions: a cluster of capillaries looking like a ball of wool, called
the lomerulus; an invaginated, hollow socket, comprising a double
envelope of membrane called Bowman'’'s capsules; and a long, narrow tube
named the renal tubule which extends out of the back of the capsule.

THE_GLOMERULUS AND BOWMAN'S CAPSULE

The cluster of capillaries fit inside Bowman’s Capsule much resembling
a ball-and—-socket joint. The capsule and glomerulus together form the
structure named the Malpighian body. The blood vessel entering the ball
is called the afferent arteriole. It narrows to form the ball of
capillaries and finally emerges out of the "socket” (Bowmans’'s Capsule)
as an efferent arteriole. This blood vessel 1is wider than the
capillaries, but narrower than the afferent arteriole.

The efferent arteriole soon branches into many finer capillaries that
resemble a spider’s web. These capillaries are called the peritubular
capillaries. Eventually these capillaries re-unite to from the renal
vein.

The capsule, which appears like a horseshoe when seen in transverse
section, has a tube coiling out of the rear of it.

THE RENAL TUBULE

Leading from the rear of the capsule is a convoluted (twisting) tube,
the proximal convoluted tubule. After several turns it narrows, and
dips down into the “spider—-web" of peritubular capillaries. It then
turns back upwards very sharply closely resembling a hairpin.

The tubule running downward is named the descending loop of Henle, the
turn is the loop of Henle, and the portion moving upwards is the
ascending limb of Henle. The ascending 1limb widens into another
convoluted tubule, the distal convoluted tubule.

The distal tubule then widens into a larger vessel called the
collecting duct. This duct dips down, running parallel to the limbs of
Henle. The peritubular capillaries closely surround the limb of Henle,
but do not enclose the collecting duct.

The collecting duct leads downward into the centre of the kidney.

CHECK YOUR ACCURACY BY COMPARING YOUR EFFORTS WITH A PICTURE OF A
NEPHRON CONTAINED IN THE ENVELOPE.
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In humans and other mammals, the functional unit of the kidney is the nephron. 1t
consisls of a cluster of capillaries known as the gomernlus, a bull called Bowmean's
capsule, and o fong, narrow tube, the renal tubule (Figwne 38-3). Lach ol the two
human kidneys conlains about a million nephrons with a tolal length of some 80
kilomelers (50 miles) in an adult male.

Urine Is formed in the nephrons and passed inlo the renal pelvis, which is, in
essence, a funnel. Fron this funnel, the urine trickles continuously through the
urelers o the bladder, which stores Lhe urine until il is excreted through the
wiethra, (The urinary system is shown in Figure 31-14, on page 579.)
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(b) The nephron is the
Junctional wnit of the kiduey. Blood enters
e vwephron through the afferent arterviole
leading into the glomerulus. Fluid is forced

- U out by the pressure of the blood through
; ’f " the thin capillary walls of the glomerulus
info Bownan's capsule. The capsule con-

) nedds goith the long veual tubule, which
loops doon into the medulla and up again.
As the [luid travels through the tubule, al-
] - st all the water, ions, and other useful
subistances are resorbed inlo the blood-
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the tubule. Other substances are secrefed
from the capillaries into the tubules. Wasle
malerials and some waler pass along the
entire length of the tubules into the collect-
g ducl amd wre excreled from the body.
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INST NS = TEST B

This test is worth a total of 80 CREDITS if passed successfully (80 -
100%).

It requires that you label the drawings, and complete the sentences, by
writing down the appropriate words ONLY on the paper provided.

1. INDICATE THE'CDRRECT LABELS OF THE DRAWINGS BELOW BY WRITING THE
WORDS ONLY ON THE PAPER.
S

(15 MARKS)
2. DEDUCE THE WORDS THAT SHOULD APPEAR IN THE SPACES BELOW THAT
WILL COMPLETE THE SENTENCES BELOW. WRITE THE WORDS ON THE PAPER

PROVIDED.

Gaseous exchange occurs in small air sacs called (2.1) - A
grouping of these structures is termed a/n (2.2) . A (2.3)
arteriole brings (2.4) blood to the {(2.95) capillary.

The type of epithelium comprising these small air sacs is
called (2.6) . These sacs are interconnected by the pores

of (2.7) .

The space within the thoracic cavity into which the thoracic
organs fit is called the (2.8) « A double-walled membrane
called the {2.9) membrane is located within the chest
cavity. The inner layer is attached directly to the lung surface
and is termed the (2.10 .

(10 MARKS)
TOTAL = (25 MARKS)

THE ANSWER TO THIS TEST IS IN ENVELOPE MARKED: ANSWER / B
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INSTRUCTIONS: TEST C

This test is worth a total of 100 credits if passed successfully (80 -
100%).

It requires that vyou identify the errors in the labels and replace
these with the correct labels. In the second part you need to correct
each of the incorrect statements by replacing the underlined word(s).
Write only the word(s) on the paper provided.

i. STUDY THE DIAGRAMS BELOW AND SELECT THE INCORRECT LABELS. WRITE
DOWN THE NUMBER OF EACH INCORRECT LABEL. ALONGSIDE IT WRITE DOWN
THE CORRECT VERSION.
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JEST 3 ANSWERS (100 CREDITS)

DIAGRAM_As DIAGRAM Bs .

Va
(1) inte_r;castal/ (B)‘/ squamous/ /
(2)‘§visceral/ (11)Y alveolar duct

(3)/infundibulum v
(12) mediastinum.”

(12)

DIAPHRAGM"//’ -

PARIETAL PLEURA

SQUAMOUS «~ - v
BRONCHIOLUS INFUNDIBULUM
MEDIASTINUM

PULMONARY VENULES

PLEURAL SPACE.”

NOCUOBUNKE

NNNNNNRN

(8)
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APPENDIX H

PHOTOGRAPHS :
CLASSROOM INTERACTIONS


















APPENDIX I

PARTICIPANTS° RESPONSE:

Some written comments by participants
regarding aspects of the self-regulated

instructional programme.












APPENDIX J

HOMOGENEITY OF VARIANCE






APPENDIX K

CORRESPONDENCE: Cape Education Department

Application for permission to conduct

educational research; the affirmative response






As the results of the two classes will be compared, it is
necessary to ensure that both classes are as academically
equivalent as possible. To achieve this, each class will be
matched with the other, in terms of previous examination
performance, and IQ results.

The 1IQ values will naturally be kept entirely confidential. Once
the classes have been successfully matched, they will not be
utilised for any other purpose. Pupils will be unaware of the
fact that they have been matched as the matching exercise is
only relevant once data interpretation begins and the actual
teaching programme has been completed.

Being a teacher at this school, I took the 1liberty of
requesting permission from my Principal to undertake this
research. He agreed in principle to the idea, subiect to
Departmental permission.

I enclose a copy of the IAR Questionnaire and a certified letter
from the Faculty Officer of the Education Faculty, University of
Cape Town.

I trust that the above will receive your favourable attention
and I look forward to receiving your response.

C.C.PATERSON

signature removed

Signed by candidate
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UNIVERSITY OF CAPE TOWN

2

Faculty of Education

Private Bag - Rondebosch 7700 - South Africa

- Telephone: 650-2760

Fax No: 650-3489

TO WHOM IT MAY CONCERN

This is to certify that the Higher Degrees Committee of
the Faculty of Education, having considered his
dissertation proposal, has recommended approval of

Mr C C Paterson (student no PTRCRAOO1) as a Masters
candidate in this Faculty. All formalities concerning
Mr Paterson’s registration are expected to be cleared
by 27 March, and 1992 will count as the first year of
his registration for the MEd degree.

Dissertation supervisor:
Associate Professor K Rochford

signature removed

Signed by candidate

MRS T NICOLAY
Education Faculty Officer.

12 March 1992

The Urniversity of Cope Inwn repcts macisng ane 11aciol sagregation and staves 1o maintain a strong liadition of pon- distniminalion with regord b
mee. migion ond gender n the constite it ~f its student Hody, in the selection ond pronation of its staff and in its administration
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Enquiries:
Verw.:

Tel.: (021)

DEPARTEMENT VAN ONDERWYS EN KULTUUR
DEPARTMENT OF EDUCATION AND CULTURE

ADMINISTRASIE: VOLKSRAAD
ADMINISTRATION: HOUSE OF ASSEMBLY

KAAALANDSE ONDERWYSDEPARTEMENT
CAPE EDUCATION DEPARTMENT

Mr G.J. Swanepoel Provinsiale Gebou
Provincial Building
L.15/73/7 Posbus 13
PO Box 13
483-3329 Kaapsad 8000
Cape Town 8000

~

25 March 1992

Mr C.C. Paterson
13 Leslie Crescent
St Michaels
BRACKENFELL

7560

Dear Mr Paterson

SELF-RBGULATED LEARNING: EFFBCTS OF TYPE OF INSTRUCTURAL éMROL
ON ACADBHIC ACHIEVEMENT IN BIOLOGY: M.ED.DEGREE .

1.

2.6

I refer to your letter of 17 March 1992.

Your appliclation to conduct research at Fairmont High
School is granted subject to the following conditions:

The principal/teachers/pupils isf/are under no
obligation to cooperate in the research.

The principal/teachers/schools may not be identifiable
in any way, in your research project.

All arrangements in connection with your project must
be undertaken by yourself.

The research may be conducted during the second term
of 1992 as suggested by you.

The conditions 2.1 - 2.4 above must be gquoted in full
when you approach the principals/teachers concerned.

Prior to your arrangements with your principal, Mr
J.P. Zietsman, Superintendent of Education
(Educational Guidance) should be approached and
informed about your proposed research.

S Ot e i & O VS e EDUCANON
Oty G

PN f—tes o 522368

2.7 Seing that the Std 10 pupils are approaching the end
of a school phase and, therefore, to a large extent
are conditioned to a specific learning style, it would
appear that a new style may not have the required
effect, and doubt may consequently be thrown on the
validity of the experiment. To meet this problem it
is therefore suggested that the experiment be
conducted with std 8 classes.

2.8 An synopsis (& 3 pages) of the contents, findings and
recommendations in respect of your completed thesis
must be placed at the disposal of the department.

2.9 In addition to the synopsis mentioned in par. 2.7 you
are requested to submit a copy of your completed
thesis to:

The Research Section
Cape Education Department
P.O. Box 13

CAPE TOWN

8000.

3. The department wishes you every success with your
research.

Yours faithfully

signature removed

Signed by candidate




APPENDIX 1.

A CRITIQUE ON TRADITIORAL TEACHING



























