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— ~ (a) What are socio-scientific issues (SSI)?
(b) What benefits have been found in research studies regarding the use of SSTin
science teaching? '
(c) Please use an example to explain how students can be engaged in the teaching
through SST and what abilities can be developed through this kind of teaching.
(25%) '

= ~ (a) How do you define “the nature of science” (NOS)?
| (b) Why is it important for students to have a better understanding about the NOS?
(c) Please use a sample teaching unit to demonstrate your teaching procedure that
may promote student understanding about NOS. (25%))

. = ~ (a) What kinds of methodologies have been successfully used in diagnosing
student alternative conceptions? Please describe two of them.
(b) Select one method you described in (a) and design one item of the assessment
method (or explain the details of the procedure). (25%)

@ ~ Inquiry-based instruction has been documented as one of the most important -
components in science teaching (AAAS, 1993; National Research Council, 1996)
which encourages engaging students in practices similar to scientists. It is
different from traditional cookbook style of activities. Please désign an
inquiry-based laboratory activity and explain the ke§; abilities that are intended to
be developed in the activity. (25%)
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— ~ Self-efficacy perceptions refer to subjective judgments of one’s capabilities to

organize and execute course of action to attain designed goals (Bandura, 1997),

please use your words to explain the four elements of self-efficacy (i.e., Based on
Bandura’s theory). In addition, please provide examples to distinguish between
the environmental and situational forces that influence to personal self-efficacy?

(25%)
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— ~ Narcissistic individuals are prone to become aggressive when their egos are
threetened. We report a randomized field experiment that tested whether a
socialpsychological intervention designed to lessen the impact of e ge threat
reduces narcissistic aggression. A sample of 405 young adolescents (mean
‘ageS 13.9 years) were randomly assigned to complete either a short self-affirmation
writing assignment (which allowed them to reflect on their personally important
values) or a control writing assignment. We expected that the self-affirmation
-would temporarily attenuate the ego-protective motivations that normally drive
narcissists’ aggression. As expected, the self-affirmation writing assignment
reduced narcissistic aggression for a period of a school week, that is, for a period
up to 400 times the duration of the intervention itself. These results provide the
first empirical demonstration that buttressing self-esteem (as opposed to boosting

self-esteem) can be effective at reducing aggression in at-risk youth.

Source: Sander Thornaes, Brad J. Bushman, Bram Orobio de Castro, Geoffrey L. Cohen, and'Jaap LA,
Denissen. (2009). Reducing narcissistic aggression by buttressing self-esteem: An experimental

field study. Psychological Science, 20, 1536-1542.

= ~ The belief in the effectiveness of multiple concrete instantiations is reasonable: A
student who sees a variety of instantiations of a concept may be more likely to
recognize a novel analogous situation and apply what was Jearned. Learning
multiple instantiations of a concept may result in an abstract, schematic knowledge
representation, which, in turn, promotes knowledge transfer, or application of the
learned concept to novel situations. However, concrete information may compete
for attention with deep to-be-learned structure. Specifically, transfer of conceptual
knowledge is more likely to occur after learning a generic instantiation than after
learning a concrete one. Therefore, we ask: Is learning multiple concrete
instantiations the most efficient route to promoting transfer of mathematical

knowledge?

Source: Jennifer A. Kaminski, Vladimir M. Sloutsky, and Andrew F. Heckler. (2008). The advantage of

abstract examples in learning math. Science, 320, 454-455.




= ~ The informal learning environments of television, video games, and the Internet

are producing learners with a new profile of cognitive skills. This profile features ,
widespread and sophisticated development of visual-spatial skills, such as iconic
representation and spatial visualization. A pressing social problem is the

“prevalence of violent video games, leading to desensitization, aggressive behavior,
and gender inequity in opportunities to develop visual-spatial skills. Formal
education must adapt to these changes, taking advantage of new strengths in
visual-spatial intelligence and compensating for new weaknesses in higher-order
cognitive processes: abstract vocabulary, mindfulness, reflection, inductive
problem solving, critical thinking, and imagination. These develop through the use
of an older technology, reading, which, along with audio media such as radio, also
stimulates irnagination Informal education therefore requires a balanced media
diet using each technology s specific strengths in order to develop a complete

profile of cognitive skills.

Source: Patricia M. Greenfield. (2009). Technology and informal education: What is taught, what is
learned. Science, 323, 69-71.

w ~In general, a given variable may be said to function as a mediator to the extent that
it accounts for the relation between the predictor and the criterion. The basic causal
chain involved in mediation is diagrammed in Figure 3. This model assumes a
three-variable system such that there are two causal paths feeding into the outcome
variable: the direct impact of the independent variable (Path c) and the impact of
the mediator (Path b). There is also a path from the independent variable to the
mediator (Path a). A variable functions as a mediator when it meets the following
conditions: (aj variations in levels of the independent variable significantly account
for variations in the presumed mediator (i.e., Path a), (b) variations in the mediator

' significantly account for variations in the dependent. variable (i.e., Path b), and (c)
when Paths a and b are controlled, a previously significant relation between the
.independent and dependent variables is no longer significant, with the strongest
demonstration of mediation occurring when Path c is zero.

Source: Reuben M. Baron and David A. Kenny. (1986). The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations. Journal of

Personality and Social Psychology, 51, 1173-1182.
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