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Assessment of higher order learning
outcomes
• Evaluate
– Appraising, judging, weighing, critiquing the value
(validity and reliability) of the evidence (data) in
relation to theory

• Higher-order learning outcome (Bloom & Krathwohl
1956; Anderson & Krathwohl, 2001).

– Higher order cognitive skill dependent on
foundational levels remembering and
understanding
• http://rt3region7.ncdpi.wikispaces.net/file/view/8+Perspectives+on+RBT.pdf

https://www.middleweb.com/21295/the-intersection-of-udl-and-blooms-taxonomy/

Orienting questions
• What narratives run through the study design?

– Help students make connections within and across
content areas.
– Build learning pathways from foundational knowledge
to application of knowledge.

• How can we integrate key science skills in the
content areas?
– Embed key science skills in teaching and learning
activities
– Undertake reflective exercises to have students
identify the key science skills they have used after
completing a task.

Narratives within content areas
• Example in Unit 3:
– Moving from biological or mechanistic approaches
to psychologically mediated approaches.
• From Selye (GAS) to Lazarus and Folkman
• From conditioning (S-R) to observational learning (S-O-R).

Theoretical Narratives
• “Our theories have been incredibly

slow in acknowledging that man (sic)
can learn by observation as well as
by direct experience….
• Having renounced cognitive
determinants, early proponents of
behaviourism advanced the doctrine
that learning can occur only by
performing responses and
experiencing their effects….
• whereas the more pervasive and
powerful mode of learning by
observation is largely ignored.
• A shift in emphasis is needed.”
Albert Bandura, 1974

Narratives across content areas
•

Neural processes in learning, memory, and mental health
– Unit 3.1
•
•

the role of the neuron….reception and transmission of information
the role of neurotransmitters….excitation and inhibition.

– Unit 3.2:
•
•

neural plasticity (LTP and LTD) in learning and memory
neurotransmitters and neurohormones in synaptic plasticity (glutamate and adrenaline)

– Unit 4.2
•
•

•

GABA dysfunction (in anxiety/phobia) and role of stress response and LTP (impact of heightened
cortisol on LTP)
Use of Benzodiazepines as GABA agonists.

Stress, Phobia, Anxiety, learning, memory, sleep, and mental health
– Unit 3.1
•

The stress response, cortisol and adrenaline

– Unit 3.2
•
•
•

Classical and operant conditioning
Little Albert as a conditioned phobia
Consolidation of emotionally arousing experiences

– Unit 4.1
•

Effect of sleep deprivation on emotions

– Unit 4.2
•

Sleep and resilience against mental illness (risk and protective factors)..

Embedding key science skills

Critically Evaluate
•

critically evaluate various types of information related to psychology from journal
articles, mass media and opinions presented in the public domain
– https://theconversation.com/no-youre-not-entitled-to-your-opinion-9978
•

An excellent piece about what counts as an opinion that is worth listening too

– https://theconversation.com/facts-are-not-always-more-important-than-opinions-heres-why76020
•

•

And the reasons why some ‘facts’ not better than an evidence-based opinion.

Expose students to these different sources of information
– Primary sources of knowledge/evidence vs. secondary sources
•
•

•

Primary sources are “from the horse’s mouth”
Secondary sources include media reports, textbooks, blogs, etc.

Google Scholar provides public access to many peer-reviewed journal articles
– https://scholar.google.com.au/

•
•
•

Talk to students about what peer-review entails – the standard of evidence
(scrutiny of methods, claims, results) required to publish in a scientific journal.
Contrast with journalism, and plain old opinion “I reckon”.
The next two slides provide a set of publically available links to readable peer
review articles that relate directly to study design topics.

Peer-reviewed Journal Articles
•

Watson and Rayner (1920)

– http://pages.ucsd.edu/~sanagnos/watson1920.pdf
•
•
•

The Little Albert Experiment – a fascinating historical document!
You can see that they intended to extinguish, but Albert was taken away.
https://www.youtube.com/watch?v=Xt0ucxOrPQE&feature=related
–

•

The original film footage Watson took of the experiment in 1920

Lazarus and Folkman

– https://cds.psych.ucla.edu/pubs/1986%20FolkmanLazarus_Dynamics%20of%20a.pdf
•

•

Use to think about validity of measures of primary and secondary appraisal

Theoretical review by Lazarus

– http://www.annualreviews.org/doi/pdf/10.1146/annurev.ps.44.020193.000245
•

•

Use to evaluate evidence for theory/model

Transtheoretical Model of Behavioural Change

– http://web.uri.edu/cprc/transtheoretical-model-stages-of-change/
•

•

Use to think about theories and models, and how to create valid measures of stage of change.

Role of amgydala and MTL in creating emotional memories

– https://web.duke.edu/mind/level2/faculty/labar/pdfs/Dolcos_PNAS_published.pdf
•

•

Very readable account of the medial temporal lobes and memory

The role of GABA in anxiety

– https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4303399/
•

The least technical article I could find, for those who really want to understand the neuroscience

Peer-reviewed Journal Articles
•

Bright light therapy and CBT, randomised control trial
–

•

Eyewitness testimony and leading questions, Loftus
–
–
–

•

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3208844/pdf/aasm.34.12.1671.pdf
http://www.appsychology.com/IB%20Psych/IA/Research/LoftusZanni.pdf
https://www.researchgate.net/publication/247358793_Reconstructing_memory_The_incredible_eyewitn
ess
http://www.cog.brown.edu/courses/cg195/pdf_files/fall06/Loftus1975.pdf

Bandura’s Bobo Doll Study (1965)
–

http://psychology.beauchamp.org.uk/wp-content/uploads/2014/01/banduras-study.pdf
•
•

•

Good for reflecting on controlling extraneous variables between groups
Good for thinking about how reliability of ratings of children's’ behaviour was achieved

Brain damage and amnesia (the case study of patient H.M)
–

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC497229/pdf/jnnpsyc00285-0015.pdf
•

–

https://is.muni.cz/el/1423/podzim2011/PSY221_P11/um/27733942/Milner__Corkin___Teuber__1968_.p
df
•

–

preserved implicit/procedural memory in H.M.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3192650/
•

–

the original 1957 paper describing H.M.’s surgery and memory effects, with surgeon’s drawings

he cognitive neuroscience of memory after H.M., excellent review

https://www.theguardian.com/science/2013/may/05/henry-molaison-amnesiac-corkin-book-feature
•

compare above journal articles of H.M. with this (quality) news report.

Reliability of DV:
Modelling aggressive behaviour
• The film began with a scene in which the model walked up to an adult-size
plastic Bobo doll and ordered him to clear the way. After glaring for a
moment at the noncompliant antagonist the model exhibited four novel
aggressive responses each accompanied by a distinctive verbalization.
•
•

•
•

•

First, the model laid the Bobo doll on its side, sat on it, and punched it in the
nose while remarking, "Pow, right in the nose, boom, boom.”
The model then raised the doll and pommeled it on the head with a mallet.
Each response was accompanied by the verbalization, "Sockeroo . . . stay
down.”
Following the mallet aggression, the model kicked the doll about the room, and
these responses were interspersed with the comment, "Fly away.”
Finally, the model threw rubber balls at the Bobo doll, each strike punctuated
with "Bang." This sequence of physically and verbally aggressive behavior was
repeated twice.
http://psychology.beauchamp.org.uk/wp-content/uploads/2014/01/banduras-study.pdf

Reliability of DV

You can watch the original footage and hear Bandura’s commentary at
https://www.youtube.com/watch?v=eqNaLerMNOE

Amnesia: The case of H.M.
Scoville & Milner, 1957

• The case of H.M.
–

Henry Gustav Molaison (1923-2008)

• Removal of the medial
portion of both temporal
lobes, including the
hippocampi, to treat
epilepsy.
• H.M. acquired a severe and
permanent inability to
acquire new information
–
–

Both episodic and semantic
http://www.abc.net.au/radionational/programs/al
linthemind/hm---the-man-with-nomemory/5067570

•

“There has been one striking
and totally unexpected
behavioural result: a grave loss
of recent memory in those cases
in which the medial temporallobe resection was so extensive
as to involve the major portion
of the hippocampal complex
bilaterally...In [H.M.]...the loss
was immediately apparent.
After operation this young man
could no longer recognize the
hospital staff nor find his way to
the bathroom, and he seemed
to recall nothing of the day-today events of his hospital
life...he did not remember the
death of a favourite uncle three
years previously.....His early
memories were apparently vivid
and intact.”

•

https://www.ncbi.nlm.nih.gov/pmc/art
icles/PMC497229/pdf/jnnpsyc002850015.pdf

Learning in Amnesia:
Dissociating explicit and implicit memory

https://is.muni.cz/el/1423/podzim2011/PSY221_P11/um/27733942/Milner__Corkin___Teuber__1968_.pdf

Descriptive and inferential statistics
• Recognise the difference between statistics that
describe a specific sample and the use of statistics
to make inferences about the population from
which the data were drawn.
– An excellent resource
:https://owl.english.purdue.edu/owl/owlprint/672/

Drawing conclusions from
descriptive statistics?
• Determine to what extent evidence from an
investigation supports the purpose of the
investigation…
• Draw conclusions consistent with evidence and
relevant to the question under investigation…
– “The pattern (trend) evident in the data data is consistent with
the theory that….”
– “The direction of the difference between groups is consistent
with the hypothesis that…”

Drawing conclusions from
descriptive statistics?
• …identify and make recommendations, as appropriate, for modifying or
extending the investigation
• …describe and explain the limitations of conclusions, including
identification of further evidence required
– “However, to draw conclusions about (the population of interest), further inferential statistical
analyses would need to be conducted…”
– “However, to determine the likelihood that the observed difference merely reflects random
sampling error, we would need to conduct inferential statistical analyses.”
– “However, only the use of inferential statistical methods would allow us to conclude that the
observed difference is unlikely to be due to random differences between groups”.

– “Inferential statistics would allow us to determine the likelihood (probability) that the two
groups came from the same population, where a low p value (<.05) indicates a low
probability that the two groups came from the same population.
– Inferential statistics allow us to determine the likelihood (probability) that the difference
observed between our groups reflects random sampling variation, rather than random
sampling variation plus some systematic variation caused by our experimental
treatment/manipulation (where a low p value indicates it is unlikely that the differences reflect
only random sampling variation)”

Sample Question 8C
• For example practice exam B-8c:
– “Write a conclusion that could be drawn from the results of the
investigation” (2 marks)
Day

Mean number of driving errors for all age groups

1

5.2

2

22.3

3

21.7

Sample Question 8C
• No indication of variance provided
• Data collapsed over all 7 age groups
• Unclear whether order of treatment conditions was counterbalanced (given within
subjects design)
•

Potentially confounding order of treatment (practice effects on driving task) with BAC and
sleep deprivation (with BAC condition being more practiced on driving task if always done
last).

• Manipulations of sleep and BAC not described, so no idea of validity or reliability of
these IV manipulations.
• The DV manipulation is valid (simulation has external validity to real driving), and
potentially reliable (objective measure), except susceptible to practice effects
across repeated visits, potentially confounded with order….
• So, conclusion would have to be speculative.
• The data are in line with what research shows to be true of the greater impact of
sleep deprivation compared to BAC, but the difference is quite small and may not
be statistically significant. Would need to bear all of the issues above in mind in
interpreting the difference.
• Seems to be worth more than two marks.

Replicating procedures and the
importance of sample sizes
• “Explain the merit of replicating procedures and the
effects of sample sizes in obtaining reliable data”.
• The links below relate to the “replication crisis” in
psychology, and explain some of the reasons why
spurious results (false positives) sometimes reach
statistical significance.
https://theconversation.com/the-sciencereproducibility-crisis-and-what-can-be-done-about-it74198
• http://www.sciencealert.com/the-seven-deadly-sinsof-statistical-misinterpretation-and-how-to-avoid-them

Ethics: NHMRC National Statement
• You can access the national statement online (link below). It is a
surprisingly readable document. The preamble is an outstanding,
succinct introduction to research ethics.

– Key chapters relating to the study design are below, but there is also a
section on how committees work, etc., that is relevant

• https://www.nhmrc.gov.au/print/book/export/html/51613

Preamble
Section 2: Risk and Benefit, Consent
2.2 General requirements for consent
Chapter 3.3: Interventions and therapies, including clinical and nonclinical trials, and innovations
– Chapter 4.4: People highly dependent on medical care who may be
unable to give consent
– Chapter 4.5: People with a cognitive impairment, an intellectual
disability, or a mental illness
–
–
–
–

Mental Health Services and Resources
• Some topics in the study design are potentially sensitive, including discussion of
cumulative risk factors (for those from low SES backgrounds, etc.), disorganised
attachment (if you go into the most common reason for it, which is maternal
abuse), etc.
• Given this, here are some useful resources for students, geared specifically at
mental health services for young people

• https://www.sane.org/mental-health-and-illness/facts-andguides?gclid=COr-0pSNv9MCFdgjvQodjD8DNQ
– Great fact sheets from SANE on mental health

• http://oyh.org.au/our-services/training-resources/freedownloads-youth-mental-health-resources/fact-sheets
– More fact sheets from Orygen Youth Mental Health

• Headspace: https://www.headspace.org.au/
• The Kids Help Line is a great option for kids who do not feel
comfortable talking about their feelings with family members. For
free counselling and advice:
– Call 1800 55 1800
– Visit the website: https://kidshelpline.com.au/

Further online resources
• The remaining slides include sets of links to online articles relating
specifically to study design topics.
• Many are sourced from “The Conversation”
– https://theconversation.com/au

• The conversation is a forum for academics to translate their
research for public discussion.
• The articles are brief, readable, and credible.
• They often contain additional links if you want to delve further into
a topic.
• Many would provide an excellent starting point for discussion with
students.
• The “explainers” are excellent for defining topics in an accessible
but scientifically rigorous way.

Mental Health
• https://theconversation.com/mental-health-is-acomplex-interactive-dance-of-nature-andnurture-38003
• https://theconversation.com/why-sleep-couldbe-the-key-to-tackling-mental-illness-50102
• https://theconversation.com/how-betterdefinitions-of-mental-disorders-could-aiddiagnosis-and-treatment-74051
• https://theconversation.com/the-problem-withmost-nhs-recommended-mental-health-appstheres-no-evidence-they-actually-work-49021

mental health stigma
• https://theconversation.com/does-more-mental-healthtreatment-and-less-stigma-produce-better-mental-health72141
• https://theconversation.com/tackling-the-stigma-howsports-can-help-change-perceptions-of-mental-illness47261
• https://theconversation.com/to-disclose-or-not-todisclose-mental-health-issues-in-the-workplace-52980
• https://theconversation.com/hard-evidence-howdangerous-is-mental-illness-19225
• https://theconversation.com/inspiration-from-gamers-ontackling-mental-health-stigma-18769
• https://theconversation.com/time-to-rethink-mentalhealth-laws-for-treatment-without-consent-9302

Phobia and anxiety
• https://theconversation.com/explainer-what-are-phobias-9667
• https://theconversation.com/for-some-people-anxiety-and-phobias-aretaken-to-extremes-19672
• https://theconversation.com/fight-flight-or-faint-why-some-people-passout-when-they-see-blood-or-feel-pain-57348
• https://theconversation.com/explainer-what-is-exposure-therapy-andhow-can-it-treat-social-anxiety-64483
• https://theconversation.com/anxiety-makes-us-more-biased-to-threatbut-exercise-can-change-our-perception-30110
• https://theconversation.com/fear-of-death-underlies-most-of-ourphobias-57057
• https://theconversation.com/explainer-why-are-we-afraid-of-spiders26405
• https://theconversation.com/how-to-overcome-exam-anxiety-67445

Risk Factors and Cumulative Risk
• http://www.who.int/mental_health/mhgap/risks
_to_mental_health_EN_27_08_12.pdf
• http://health.gov.au/internet/publications/publis
hing.nsf/Content/mental-pubs-p-monotoc~mental-pubs-p-mono-kno~mental-pubs-pmono-kno-cur~mental-pubs-p-mono-kno-cur-ris
• https://www.ncbi.nlm.nih.gov/books/NBK236306
/
• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC
4655888/

Sleep
•
•
•
•
•
•
•
•
•
•
•

http://www.flinders.edu.au/sabs/psychology/research/labs/sleep/bas.cfm
https://www.mja.com.au/journal/2013/199/8/circadian-rhythm-disorders-amongadolescents-assessment-and-treatment-options
https://theconversation.com/explainer-why-does-the-teenage-brain-need-moresleep-29557
https://theconversation.com/health-check-heres-what-you-need-to-know-aboutsleep-apnoea-26402
https://theconversation.com/can-wearing-orange-tinted-glasses-before-bed-helpyou-sleep-only-one-way-to-find-out-40684
https://theconversation.com/what-is-going-on-in-your-brain-when-you-sleep39723
https://theconversation.com/circadian-rhythms-and-sleep-loss-what-happens-inyour-brain-when-you-pull-an-all-nighter-63853
https://theconversation.com/sleep-deprivation-costs-the-economy-billions-andsends-workers-to-an-early-grave-69753
https://theconversation.com/why-children-who-sleep-more-get-better-grades51828
https://theconversation.com/the-science-behind-why-you-love-a-weekend-lie-in52875
https://theconversation.com/explainer-can-you-pay-off-your-sleep-debt-11618

Memory
• https://theconversation.com/revising-for-exams-why-cramming-the-nightbefore-rarely-works-67459
• https://theconversation.com/how-our-emotions-transform-mundaneevents-into-strong-memories-38214
• https://theconversation.com/explainer-what-is-memory-9035
• https://theconversation.com/explainer-what-are-false-memories-49454
• https://theconversation.com/what-the-bourne-films-get-right-and-wrongabout-amnesia-62934
• https://theconversation.com/want-to-boost-your-memory-and-mood-takea-nap-but-keep-it-short-13108
• https://theconversation.com/vagaries-of-memory-mean-eyewitnesstestimony-isnt-perfect-34692
• https://theconversation.com/how-your-brain-retrieves-a-memory-whenyou-sense-something-familiar-59772
• https://theconversation.com/memory-loss-its-not-all-amnesia-54750
• https://theconversation.com/the-sense-of-an-ending-and-why-we-arewired-to-produce-false-memories-76031

LTP, LTD, and Neural Plasticity
• https://www.ncbi.nlm.nih.gov/books/NBK10878/
• https://www.khanacademy.org/science/health-andmedicine/executive-systems-of-the-brain/memory-2014-0327T18:40:29.837Z/v/long-term-potentiation-and-synaptic-plasticity
– Good introductory video from Khan Academy

• http://physrev.physiology.org/content/physrev/84/1/87.full.pdf
– For those who want the full neuroscience

• https://www.youtube.com/watch?v=tfifTUYuAYU

– This is a great animated video from “Brains Explained”
– Covers both LTD and LTP

• https://www.youtube.com/channel/UCKvdc-wq9yUL9unCgX2vvzg

– This you-tube channel “Brains explained” is good for keeping the true
neuroscience, but making it digestible.

Brains, plasticity, Alzheimer's
• https://theconversation.com/depressed-brains-are-less-plastic14712
• https://theconversation.com/explainer-nature-nurture-andneuroplasticity-10734
• https://theconversation.com/what-is-brain-plasticity-and-why-is-itso-important-55967
• https://theconversation.com/explainer-what-is-alzheimers-disease24662
• https://theconversation.com/health-check-are-my-memory-lapsesnormal-or-could-this-be-alzheimers-disease-38790
• https://theconversation.com/passage-of-time-why-people-withdementia-switch-back-to-the-past-45159
• https://theconversation.com/how-the-brain-changes-in-alzheimersdisease-a-new-view-68969

Ethics, consent, and placebo
• https://theconversation.com/using-placebo-inmedical-practice-an-ethical-conundrum-14773
• https://theconversation.com/mind-over-matterthe-ethics-of-using-the-placebo-effect-3752
• https://theconversation.com/humanexperiments-the-good-the-bad-and-the-ugly39876
• https://theconversation.com/you-want-to-seeyour-teens-medical-records-but-should-youhave-the-right-1685

Science and the Media
• https://theconversation.com/how-socialmedia-can-distort-and-misinform-whencommunicating-science-59044
• https://www.reddit.com/r/psychology/

