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Scaffolding . ..

Two aspects:

1. the way a course is run, and
2. the delivery of lectures, assessments, course
materials, etc.

How does one create balance between too little or too much
scaffolding?



Scaffolding . ..
When does scaffolding help or impede learning?

Example:

Read this page/watch video before class; in class, form
groups to discuss something or work on activities; then,
possibly take a short quiz; then, 10-minute lecturing, then,
think-pair-share for three minutes, and then, present your key
finding, etc.; after class do ...



From the homework readings . ..

How Scaffolding Instruction Leads to More Student Learning in Math by Kate
Gasaway

So what does this mean for classroom teachers? What I've read suggests to me
that George Podlya’s opening statement from his 1945 book, How to Solve I, still
holds true:

“One of the most important tasks of the teacher is to help his students. This task
is not quite easy; it demands time, practice, devotion, and sound principles. The
student should acquire as much experience of independent work as possible,
but if he is left alone with his problem without any help, he may make no
progress at all. If the teacher helps too much, nothing is left to the student. The
teacher should help, but not too much and not too little, so that the student shall
have a reasonable share of the work.”



From the homework readings . ..

Scaffolding Practices that Enhance Math Learning by Julia Anghileri

Characterising Scaffolding

Introducing the metaphor of scaffolding to help explore the nature of
adult interactions in children’s learning, Wood et al. (1976) identified
six key elements:

e recruitment — enlisting the learner’s interest and adherence to the
requirements of the task;

e reduction in degrees of freedom — simplifying the task so that feed-
back is regulated to a level that could be used for correction;

e direction maintenance — (verbal prodder and corrector) keeping the
learner in pursuit of a particular objective;

e marking critical features — (confirming and checking) accentuating
some and interpreting discrepancies;

e frustration control — responding to the learner’s emotional state;

e demonstration — or modelling solution to a task. (p. 98)



A comment about the readings (and others to00) . ..

Warning to the readers:

There may be possible biases by the author(s) as
negative or no results are often not published !!!
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Compared to...

( — N EXAMPLE 1 How rapidly will the fluid level inside @ vertical cylindrical &
—— = = we pump the fluid out at the rate of 3000 L/min?

I - Solution  We draw a picture of a partially filled vertical cylindrical tank, call
‘ _ : 3
& oAl dius r and the height of the fluid & (Figure 3.45). Call the volume of the fluid §

As time passes. the radius remains constant, but ¥ and /& change. We thinkd

[l
b _.L’/ as differentiable functions of time and use ¢ to represent time. We are told that
7 dv We pump out at the
= — 3000 ) vin, Tl
dV OO0 L./min dt - ;

FIGURE 3.45 The rate of change of fluid We are asked to find
volume m a cylindrical tank is related to
the rate of change of fluid level in the tank dh

(Example 1) di

All decisions have already been made (labels, variables, picture drawn) — is this

the best way to present an example?
[Hass, Weir, Thomas, University Calculus, Pearson, 2007]



Proof

[Bradley, Smith,
Calculus, Second
Edition, Prentice Hall,
1999]

According to the definition of the derivative, we have
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Power rule for logarithms

Since In X is continuous, we

use the composition limit rule.

Definition of €
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71. Sue’s Caleulus Book. Sue throws her calculus book out
her dormitory window straight up with a velocity of 48
feet per second. (See Figure 29.) Assuming that her dor-
mitory room is 40 feet above the ground, the height of
her book after t seconds will be (neglecting air friction)

s(t) = — 1617 + 481 + 40

[Farlow, Haggard, Calculus and Its Applications,
Second Edition, McGraw Hill, 1990]



71. Sue's Calculus Book. Suc throws her calculus book out
her dormitory window straight up with a velocity of 48
feet per second. (See Figure 29.) Assuming that her dor-
mitory room is 40 feet above the ground, the height of
her book after t seconds will be (neglecting air friction)

s{t) = —161* 4 481 + 40

a

Agure 29
Typical falling object



Discussion questions . ..

1.

Relation between scaffolding and developing one’s agency (“just tell me
what to do” vs developing independence). How much scaffolding is too

much scaffolding? In other words, how does scaffolding affect students’
agency and maturity (in math, and in general)?

Scaffolding in level 1 courses vs upper years - the same or different?
Does scaffolding help or hinder the development of problem-solving skills?

How to effectively scaffold “theoretical” content in math, such as using or
interpreting a theorem or proof using epsilon-delta?



