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Education objectives

Learning psychology

Basic principles of active learning

Teaching @ (Arge ClASS ...

Questioning

Feedback

Integration

Clinical supervision

Small group teaching

Teaching on the run

Preclinical supervision

Bedside teaching

Teaching attitudes
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1] Room 1 Room 2 Room 1 Room 2 1981

07:00 - 07:15 07:00 - 07:15
07:15 - 07:30 2IMSLTN 07:15 - 07:30
07:30 - 07:45 07:30 - 07:45
07:45 - 08:00 aansiiiay 07:45 - 08:00
08:00 08:15 What is curriculum ? Teaching a large class Teacning on the run 08:00 - 08:15
08:15 - 08:30 2.4nA1l a.dndna @.g:‘i, 2.4NA1, a.84e9, 2.430dnA 08:15 - 08:30
08:30 08:45 08:30 - 08:45
08:45 - 09:00 Preclinical supervision| Ambulatory teaching|08:45 - 09:00
09:00 - 09:15 Siriraj Medical curriculum 8,000 88w, 0.qwail,  [09:00 - 09:15
09:15 - 09:30 a.3915und aiindnd, anf  [09:15 - 09:30
09:30 - 09:45 ANsuLsENIUeINITINg ANsULsEMIUBINITINN 09:30 - 09:45
09:45 10:00 Questioning Preclinical supervision| Bedside teaching |09:45 - 10:00
10:00 - 10:15 wnsulszmuamsdng 2.4l () 0.8, a.qnatl,  [10:00 - 10:15
10:15 - 10:30 Educational objectives a.i@ndns, anil  [10:15 - 10:30
10:30 - 10:45 a.00f9, 8.quail, 10:30 - 10:45
10:45 - 11:00 a.\indnh, a.qf Feedback 10:45 - 11:00
11:00 - 11:15 2.819990U, 2.4WA, Teaching attitudes 11:00 - 11:15
11:15 - 11:30 8.@adNA, a.0f a.qnard 11:15 - 11:30
11:30 11:45 11:30 - 11:45
11:45 12:00 11:45 - 12:00
12:00 12:15 12:00 - 12:15
12:15 12:30 BNMTNAIU 12:15 - 12:30
12:30 12:45 12:30 - 12:45
12:45 13:00 12:45 - 13:00
13:00 - 13:15 Learning psychology Integration Clinical supervision| Summary 13:00 - 13:15
13:15 - 13:30 8,07 2.2 8.@ndna, 2.4NA1, 8.d@nAn, 2.4na1, 8.8, T’J.Qiﬁ 13:15 - 13:30
13:30 13:45 95193904, @.Qﬁ 13:30 - 13:45
13:45 14:00 13:45 - 14:00
14:00 14:15 14:00 - 14:15
14:15 14:30 14:15 - 14:30
14:30 - 14:45 WnsusemuaIuIgding ANFULsEMUBINITIN 14:30 - 14:45
14:45 15:00 Basic principles of active learning Small group teaching 14:45 - 15:00
15:00 - 15:15 . @adnA 2.4nat, 2. @aANA, 15:00 - 15:15
15:15 - 15:30 8.4, 8510700 LAUNNNAUNTIUNNA 15:15 - 15:30
15:30 15:45 15:30 - 15:45
15:45 16:00 15:45 - 16:00
16:00 16:15 16:00 - 16:15
16:15 16:30 16:15 - 16:30
16:30 16:45 16:30 - 16:45
16:45 17:00 16:45 - 17:00
17:00 - 17:15 ANNHAUAINDELNAR 17:00 - 17:15
17:15 17:30 17:15 - 17:30
17:30 17:45 17:30 - 17:45
17:45 18:00 17:45 - 18:00
18:00 18:15 18:00 - 18:15
18:15 18:30 mmﬂgu 18:15 - 18:30
18:30 18:45 18:30 - 18:45
18:45 19:00 18:45 - 19:00
19:00 19:15 19:00 - 19:15
19:15 19:30 19:15 - 19:30
19:30 - 19:45 NNHBUAINDELAE 19:30 - 19:45
19:45 - 20:00 19:45 - 20:00
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L3R/ Room 1 Room 2 LIAN
07:00 - 07:15 07:00 - 07:15
07:15 - 07:30 s 07:15 - 07:30
07:30 - 07:45 07:30 - 07:45
07:45 - 08:00 aanzidiay 07:45 - 08:00
08:00 - 08:15 Basic principles of assessment Constructed response item review Performance assessment |08:00 - 08:15
08:15 - 08:30 a.d@ndna @.@;ﬂizﬁmﬂ,@.ﬁﬁﬁné@.m‘%m,@.mmm ﬂ.f;ﬁ,@.maws a.d@ndna 08:15 - 08:30
08:30 - 08:45 08:30 - 08:45
08:45 - 09:00 08:45 - 09:00
09:00 - 09:15 Multiple-choice questions Essential skills for thesis advisors Long case exam Learner selected topics |09:00 - 09:15
09:15 - 09:30 8.8 2.0119948, 8.1WN"8, 2.898N3, B.4NAL 8.d@ndnd 09:15 - 09:30
09:30 - 09:45 @.ﬂ@méq,@.uﬁum{‘ 09:30 - 09:45
09:45 - 10:00 09:45 - 10:00
10:00 - 10:15 wnFuLlsEmMuaInising ANFULlsEyIueInsing ANFULsEMIUaINITIN ANFULsEyIueINIsing 10:00 - 10:15
10:15 - 10:30 Multiple-choice questions (@) | Essential skills for thesis advisors | OSCE item development | Educational project proposal | 10:15 - 10:30
10:30 - 10:45 (A1) 2.NHUN, B.4NAL, @.ﬁmﬁﬂﬁ,@.z\;ﬂi:ﬁwﬁ, 10:30 - 10:45
10:45 - 11:00 MCQ item review a.dndna, o.680m, 2.0 .63, 8.1, 10:45 - 11:00
11:00 - 11:15 o848, 0.0dNA, 0.nm040, .8, 8.008m3 11:00 - 11:15
11:15 - 11:30 @,ﬂ@méa,@,quﬁ, 0.9 11:15 - 11:30
11:30 - 11:45 11:30 - 11:45
11:45 - 12:00 11:45 - 12:00
12:00 - 12:15 12:.00 - 12:15
12:15 - 12:30 AMITNANIU 12:15 - 12:30
12:30 - 12:45 12:30 - 12:45
12:45 - 13:00 12:45 - 13:00
13:00 - 13:15 MCQ item analysis Essential skills for thesis advisors | OSCE administration Summary 13:00 - 13:15
13:15 - 13:30 a.Endna (i) 2.NHN, B.4NA1, a.dndna, .qussianl,  [13:15 - 13:30
13:30 - 13:45 9.019998, B.LWN"8, 2. 30fN5, 0.430M 2,690, B.NHON 13:30 - 13:45
13:45 - 14:00 0.400%9, 9.UAUNS 0.8, 0.008Ns .07, 0.008m3 13:45 - 14:00
14:00 - 14:15 Constructed response exam 14:00 - 14:15
14:15 - 14:30 .30 14:15 - 14:30
14:30 - 14:45 14:30 - 14:45
14:45 - 15:00 ninsuilszmuaivising AnSULlsEMIUaIMITIN Lﬁquqnﬁung\uwwq 14:45 - 15:00
15:00 - 15:15 Constructed response exam (A1) Portfolio 15:00 - 15:15
16:15 - 15:30 26301 15:15 - 15:30
16:30 - 15:45 15:30 - 15:45
15:45 - 16:00 15:45 - 16:00
16:00 - 16:15 16:00 - 16:15
16:15 - 16:30 16:15 - 16:30
16:30 - 16:45 16:30 - 16:45
16:45 - 17:00 WNHaUAINAEAR 16:45 - 17:00
17:00 - 17:15 17:00 - 17:15
17:15 - 17:30 17:15 - 17:30
17:30 - 17:45 17:30 - 17:45
17:45 - 18:00 17:45 - 18:00
18:00 - 18:15 18:00 - 18:15
18:15 - 18:30 @ 18:15 - 18:30
AUWTLEU

18:30 - 18:45 18:30 - 18:45
18:45 - 19:00 18:45 - 19:00
19:00 - 19:15 19:00 - 19:15
19:15 - 19:30 Wndaususasnde 19:15 - 19:30
19:30 - 19:45 19:30 - 19:45
19:45 - 20:00 19:45 - 20:00
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* UNNEANARTANY ﬁ/\
* 7 -9 WOATINEK 2561 WA 14 = 16 WOAINIEY <:/7,~
2561 Evaluation Objectives
* JngussaeA
— ANTINYDINANGAT /T )/
— IngUszaeAn TG eng b %
—38msInUssaunsniniaiseug \\ Learning
— msUsziiung
; 2
NANGRINIIDUIH Group Scoring
* Objectives . o .t
_ Knowledge * ﬂNWaﬂﬂqNNﬂﬂﬁULﬂ%ﬂqNLEiﬂ UL / une 20
_ Skills * sundnnguanasulungudidas seudr /dhe 10
_ Attitudes * a¥gleonansdaen uRazAu 10
» Learning experience
— Interactive workshop * SINAZLWW 31879 NEWSHISEWAD WA TagLAAZIW
— Group activities o swialng swAzuwunawsniieusautng 16 we
+ Evaluation * NENTIMAULL LTEIAIAU NAH 1,2,3,4,5 AIHA16U
— Attendance

— Education projects

Questions ?

WnAni
090-9905757

cherdsak.ira@mahidol.ac.th 1
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Educatiyal N ludned objective(s)
bjectives

Yodying Dangprapai

{jﬂéSHEE

Siriraj Health science Education Excellence center

z1 i
Use layuans
Provide a framework for
Help students to Teacher-centered
Empower students to be for their learning to
Guide to design learning activities -centered approach
Support meaningful course
Ensure that the desired goals
gQSHEE
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Levels of educational objectives
- —— Learning objective
Curriculum objectives/ outcomes gor J
Course 1 Course 2 Behavioral objective
objectives/ outcomes objectives/ outcomes or
Learning Learning Instructional objective
objective/ outcome 1 objective/ outcome 1 or
Learning Learning .
objective/ outcome 2 objective/ outcome 2 Intended Iearn'ng outcome
Learning Learning
objective/ outcome 3 objective/ outcome 3
Learning objective/ outcome
B AUFANINTINNITLITEUT
fispuansaniaclsle
Gt Sose
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Learning domains

Cognitive domain
Psychomotor domain

Affective domain

Cognitive domain: Revised Bloom's taxonomy

Cre

Evaluat!
| il
T

1"

© tips.uark.edu
Psychomotor domain
| Origlnation | Performance
integrated
. into practice
| Adaptation | ?
| Overt response | *oreaming / Shows How
| Mechanism | Interp_reta'tion K H
Application nows How
| Guided response | Fact gathering / Knows \
| Set |
| Perception | Miller's Pyramid of Assessment
QQSHKEE. SHE;

12
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Affective domain ] L
Learning objective/ outcome

|nterna|izing IWiIIing to change behavior

Organization Wiing to be an advocate WHAAUFANINTINAITTBUS
Valuing Willing to be involved Q’ﬁﬂummm nazlsla
Tuaniunisai la laluszaula

Responding IWilling to participate

Receiving Willing to listen

e Coswee.

Learning objective/ outcome Learning objective/ outcome

\finduan nsausadal fiiRnsi
ansdawsalisuingszad
N13138U3 KT NIUHAZDL
langvgnaaanazan

WHBAUEA (NINTINNITLITBUS)
(Hi32w) an1sami)@zls)
(ludaunsaile) (luszavla)
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A-B-C-D approach

\Waduan ﬂﬂiﬂﬁiutﬁﬂﬂﬁﬁﬁﬂﬁiﬁ
InTgaNITadisuNInnlszaed
ns5aus luihdafisuiinzay
laategnaaarunzay

Cosee

S-M-A-R-T objective

Specific
Measurable
Action-oriented
Realistic
Time-bound

ggSHE

Simple, Short & Clear

One sentence, One verb
Do NOT use:

Small numbers of key outcomes

Few enough to be
Significant enough to be

Synchronize to course/program outcomes

Seek feedback

Learning objective/ outcome

Wadiugan1sausudal fiiRnsi enasdanune
@eawinguszasdnisisaus lukdafisuingay
laadegndaurnzan 31U 2 9

QQSHEE
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CLINICAL TEACHING MADE EASY

Setting leurning objectives

Clinical teachers may be involved with students and trainees on a variety of different programmes who are
required to achieve a diverse range of learning outcomes or objectives. Teachers who better understand the
relationship between learning outcomes and the planning and delivery of educational activities can help learners
receive more from their education and training.

his article explores the role of the
Tclinical teacher in setting learning

objectives for students or trainees in
the context of the different curricula they
may be following. It considers the roles of
the individuals and organizations involved
— the learner, the teacher and professional
and health-care organizations — alongside
some core principles for writing clear and
achievable learning objectives.

Aims, objectives and outcomes
Medical education uses a range of terms —
aims, learning outcomes, learning objec-
tives, competencies — to describe what
learners should achieve as a result of edu-
cational interventions. This can be confus-
ing, but it is often important that end
points are clearly defined before the learn-
ing takes place. It is like planning a jour-
ney — if you don’t know where you intend
to go before you start, you may end up
somewhere you don’t want to be.

An aim usually defines what the pro-
gramme or teacher is trying to achieve
overall. It tells participants what the pro-
gramme or session is about. For example:
‘the aim of this session is to revise the prin-
ciples of resuscitation and test your learn-
ing with a quiz’.

Learning objectives state the observable
and measurable behaviours that learners
should exhibit as a result of participating
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in a learning programme. An example of a
learning (or instructional) objective would
be: ‘on completion of this course, the
learner should be able to describe the com-
mon causes of a unilateral headache in an
adult’.

Latterly, there has been a shift from
defining such specific instructional objec-
tives to providing more broad-based learn-
ing outcomes that are intended to arise as
a result of the programme.

Harden (2002) suggests that learning
outcomes are essentially more ‘intuitive
and user-friendly’” than objectives: they are
‘broad statements... that recognise the
authentic interaction and integration in
clinical practice of knowledge, skills and
attitudes and the artificiality of separating
these’. We can also view outcomes as
learner goals. An example of this broader
based approach might be: ‘Graduates must
know about biological variation, and have
an understanding of scientific methods,
including both the technical and ethical
principles used when designing experi-
ments (General Medical Council, 2003).

Increasingly, particularly at postgraduate
level, learners are required to demonstrate
specific competencies. An example around
history taking at st year foundation train-
ee level might be that the doctor:

‘routinely undertakes structured

interviews ensuring that the patient’s

concerns, expectations and
understanding are identified and
addressed or demonstrates clear
history taking and communication
with patients’ (The Foundation

Programme, 2007).

In practice, the terms ‘objectives’, ‘out-

comes’ and ‘competencies’ are often used

interchangeably. Grant (2007) notes that

it is fitness for purpose that is important

and that the main purposes of stating

intended learning achievements are to:

B Inform learners of what they should
achieve

B Inform teachers about what they should
help learners to achieve

B Form the basis of the assessment sys-
tem, so that everyone knows what will
be assessed

B Reflect accurately the nature of the
profession into which the learner is
being inducted and the professional
characteristics that must be acquired.

Defining outcomes also helps us achieve
what Biggs (1996) calls ‘constructive align-
ment’, where objectives, teaching methods
and assessments are aimed at delivering
the same thing. It is not just in face-to-face
teaching that learning outcomes need to
be aligned; learning materials, library and
online support all have to be constructed
to help the learner achieve the specified
outcomes of the training programme.

Hierarchies of intended outcomes
In formal education, learning generally
takes place within a predetermined frame-
work where the specificity of outcomes at
cach stage increases towards the bottom of
an educational hierarchy (Figure 1). For
example, the General Medical Council
defines very broad outcomes in the docu-
mentation that supports the training of
medical students. Zomorrows Doctors states
that in order to provide good clinical care,
‘graduates must be able to show that they
can meet the following outcome: know
about, understand and be able to apply and
integrate the clinical, basic, behavioural and
social sciences on which medical practice is
based’ (General Medical Council, 2003).
Such overarching statements are inter-
preted and developed further by Royal
colleges and medical schools to generate
curricula, often defined as broad out-
comes, but which are then developed into
much more specific objectives at pro-
gramme, course, module and unit level,
often framed in terms of knowledge, skills
and professional attitudes. For foundation
and specialty training programmes, learn-
ing outcomes may be defined in generic
terms as well as more specifically related to
the clinical context and level. At the level
of the individual teaching episode, further
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specificity arises as the intended outcomes
of a particular educational intervention,
teaching or supervision session, are tai-
lored to the needs of individual learners.

Prescription or process?
Learning outcomes or objectives can be
seen as the building blocks of any learning
programme or teaching or learning event
and as key to ensuring that all aspects of a
programme — learning methods, assess-
ment, evaluation and quality assurance —
link together. The teacher’s role is to ensure
that each session integrates with the whole
curriculum by providing opportunities for
learners to achieve the stated objectives and
thus be capable of passing assessments.
When planning a session or programme,
paying attention to how the outcomes will
be achieved, assessed and evaluated requires
active and overt consideration of the edu-
cational process: the interaction of teach-
ers, students and knowledge. Stenhouse
(1975) thought of an objective-led curric-
ulum as an educational ‘straitjacket’, pro-
posing a shift to a process-driven model in
which the facilitation of learning is the
central concern, and outcomes become
unpredictable. Hussey and Smith (2008)
call this the ‘corridor of tolerance’, allow-
ing space for learning outcomes to emerge
through the learning process. A thoughtful
curriculum includes outcomes with vary-
ing levels of detail, enabling achievement
of tasks, while acknowledging the impor-
tance of the process of learning. Medical
curricula are now re-emphasizing the
importance of students and trainees hav-
ing opportunities to become immersed in
clinical contexts, learning through experi-
ence. An example of a process objective

might be: ‘to spend time with the district
nurse and explore how the service works.”

Leurnmg objectives and

pro essiona developmeni

Two models help us understand how
learning outcomes or objectives relate to
learners’ professional development as they
move from novice to expert.

Bloom

The first is found in Bloom’s taxonomy of
objectives in the cognitive domain (1956),
which describes how objectives related to
cognitive development increase in complex-
ity as learners develop deeper understand-
ing, start to apply this knowledge and ulti-
mately synthesize and evaluate what they
have learned. From your own experience
you will know that as your clinical under-
standing developed, you became better able
to handle complex information from multi-
ple sources and synthesize it quickly and
precisely to make consistently accurate
diagnoses and decisions. Although this runs
counter to experiential learning approaches
in which learning happens by ‘doing’ (Kolb,
1984), Bloom’s taxonomy has been highly
influential in all areas of education.

Figure 2 shows how these levels increase
in complexity as learners advance. Bloom’s
model can be used to help write objectives
or outcomes where they can be mapped on
to the appropriate level, depending on
what learners are expected to achieve. A
common mistake in writing outcomes is to
set them at the wrong level; either expect-
ing learners to be able to do something for
which they are not yet ready, or inappropri-
ately linking them to particular teaching
and learning methods or assessments.

Figure 1. Levels at which learning outcomes may be defined.

Miller

Another model that is particularly useful
for thinking about learning outcomes in
relation to assessment of clinical compe-
tence is Miller’s pyramid (1990) (Figure 3).
This model is similar to Bloom’s taxonomy
in that there is a marked shift, as profession-
als develop expertise, from being able to
demonstrate the knowledge underpinning
competence (e.g. knowing theoretically
how to examine an abdomen) to ‘doing in
action’, where knowledge, skills and profes-
sional attitudes are synthesized and inter-
nalized into a seamless routine that can be
carried out in different contexts.

Both these models can help us to match
learning outcomes with our expectations
of what the learner should be able to do at
any stage. Students and trainees relate to
knowledge and understanding at a more
basic level — possibly in artificial or limited
contexts — than to the actual high-level
performance expected of consultants.

Figure 2. Thinking like a professional? Bloom’s
taxonomy and professional development.

Analysis

Trainee

Application
Comprehension

Knowledge

Undergraduate

Figure 3. Miller’s pyramid for assessing clinical
competence. Adapted from Norcini (2007).
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Writing learning outcomes or

objectives

Learning objectives will relate to one of the

three domains described by Bloom (1956):

1. Cognitive (knowledge and intellectual
skills)

2. Psychomotor (physical skills)

3. Affective (feelings and attitudes).

They specify the intended end point of

engagement in a given learning activity and:

B Are written in the future tense

B Use easily understood language

B Relate to explicit statements of achieve-
ment and always contain verbs

B Clearly indicate the nature and/or level
of learning required for achievement

B Avoid ambiguity or over-complexity

B Are SMART: specific, measurable,
achievable, realistic and timebound.

When writing objectives, always start with

a stem, such as: ‘At the end of this session,

learners will be able to...” then use a verb,

that states specifically what the learners will

be able to do, e.g. ‘...demonstrate...” fol-

lowed by a clear statement of the topic of

‘...that they can administer an

intramuscular injection’.

interest

Knowledge objectives

When writing objectives that relate to
knowledge, there are a number of useful
verbs that can be used to map the learning
outcome onto the relevant tier of Bloom’s
taxonomy (7ible I). An example might be:
‘At the end of this session, learners will be
able to describe the key features of hyper-
tension in adults’. For this learning objec-
tive, typical teaching and learning methods
might be a lecture, seminar, tutorial, prob-
lem-based learning case or clinical scenario.
We are not asking the learners to apply
knowledge, therefore assessment would
aim to assess understanding and recall of
the key features of hypertension in adults.

Skills objectives

Bloom suggested that skills objectives

should be written in terms of competence.

He called this the psychomotor domain

(although this taxonomy was completed by

others) and ascribed to it five levels:

1. Imitation (observes skill and tries to
reproduce it)

2. Manipulation (performs skill from
instruction)

3. Precision (reproduces skill with accuracy
and proportion)

4. Articulation (combines one or more
skills in sequence with harmony and
consistency)

5. Naturalization (completes skilful tasks
competently and automatically).

Note the similarity to Miller’s pyramid.

An example of a skills-based objective at
the level of ‘precision’ would be: ‘At the end
of the training session, learners will be able
to insert a cannula into a peripheral vein
accurately without causing a haematoma’.

Teaching and learning methods for this

domain may well include some background

knowledge, such as relevant anatomy and
physiology or equipment needs, but for
learners to be able to perform this skill accu-
rately, they need to practise. This may be on
models, or with supervision and feedback.

Assessment of competence would involve a

number of observations, not just asking the

learner to describe what he/she would do.

Attitudinal objectives

Attitudinal objectives are often seen as the

most difficult to write because they describe

patterns of observable behaviour. Bloom

called this the affective domain and again it

has five levels:

1. Receiving (aware of external stimuli,
e.g. listening)

2. Responding (complies with expecta-
tions in response to stimuli)

Table 1. Writing objectives in the cognitive domain

Description
Knowledge

Comprehension Grasping the meaning but not extending it

beyond the present situation

Recall of information previously presented

Useful verbs for outcome level stafements
Define, list, name, recall, record
Describe, explain, discuss, recognize

3. Valuing (displays behaviour consistent
with a single belief without coercion)

4. Organizing (shows commitment to a set
of values by behaviour)

5. Characterizing (behaviour consistent
with a value system).

An example in this domain (at the level of

responding) might be: ‘At the end of the

communications skills course, learners

will be able to demonstrate awareness of

cultural differences in working with simu-

lated patients in three different clinical

scenarios.’

This learning objective focuses on the
learners being able to show that they
understand and can respond to different
(pre-defined in this case) cultural issues
that patients may present. This objective
states clearly that learners are not expected
to demonstrate this awareness outside a
simulated context, so not in the ‘real world’
of the ward.

Lesson planning

It is at the level of the individual teaching

session that clinical teachers need to inte-

grate the learning needs of their students or
trainees with defined learning objectives.

This can be achieved by asking four funda-

mental questions when planning teaching

(adapted from Spencer, 2003):

1. Who am I teaching? (The number of
learners and their level)

2. What am I teaching? (The topic or sub-
ject, the type of expected learning, e.g.
knowledge, skills or attitudes)

3. How will T teach it? (Teaching and
learning methods, length of time avail-
able, location of teaching session, access
to patients and resources)

4. How will I know if the students under-
stand? (Informal and formal assess-
ments, questioning techniques, feed-
back from learners).

You might also want to ask:

B What do they know already?

B Where have they come from and what
are they going on to next?

B What do the learners want as a result of
the teaching and how can I find this
out?

B How can I build in sufficient flexibility

Application  Using the rules and principles Apply, use, demonstrate, illustrate, practice to cope with emerging needs?

Analysis Breaking down components to darify Distinguish, analyse, calculate, test, inspect For each teaching session it helps to formu-

Synthesis Arranging and assembling elements into a whole Design, organize, formulate, propose late a ‘lesson plan’. This may be very
Evaluati Ability 1o iudae X f Jud . luat detailed or a simple broad brush outline,
valuation ility to judge X for a purpose udge, appraise, evaluate, compare, assess but before each session you should:
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B Define your aims and Iearning out- the source of learning and development. Prentice Spencer ] (2003) ABC of learning and teaching in
comes or obiectives Hall, Englewood-Cliffs, NJ medicine: learning and teaching in the clinical
) J . Miller G, ed. (1990) Teaching and Learning in environment. BMJ 326: 591-4
B Think about the structure of the session Medical School. Harvard University Press, Stenhouse L (1975) An Introduction to Curriculum
and timing of activities Cambridge, MA Research and Development. Heinemann, London
. . . ST —
B Decide on the best teaching and learning Nor‘cl‘m.J (200,7), Wor/epbzr‘e b.medAﬁmment in The Foundatlon. Programme (2007) Curriculum.
X X Clinical Training. Association for the Study of www.foundationprogramme.nhs.uk/pages/home/
methods to achieve leammg outcomes Medical Education, Edinburgh key-documents (accessed 16 June 2009)
B List content and key topics, research
more if needed Table 2. Common pitfalls and how to avoid them
B Refine your lesson plan
B Identify learning resources and support  Some pitfalls ....and how to avoid them

materials Trying to achieve too  Plan the session carefully, and allow time for discussion, activities and reflection

B Finali i S - N .
Finalize any linked assessment or evalu e g -

ation.
Trying to cover too many Stick to a small number of learning outcomes (fewer than five) and be as
Common piﬂulls and how to learning outcomes specific as you can in ferms of exactly what you are expecting the learners fo be
avoid them able to do at the end of the session

Careful planning helps teachers avoid some | Learning oufcomes nof  Make sure you know and understand the programme outcomes, the

linked to the programme assessments the learners are working towards and the expectations of you

or to learner needs and by course organizers, particularly the outcomes and assessments that relate

prior experience spedifically to your session(s). Include informal and formal activities that help
you understand and identify the needs of the learners

common pitfalls when setting learning
outcomes for teaching and learning activi-
ties. Zable 2 lists some ways teachers might
avoid these.

Learning outcomes Think carefully about exactly what you are expecting the learners to be able to do,
Conclusions defined af the wrong  think about their ‘learning journey’: their prior learning and the stage
Setting learni brecti . | level they have reached
ettmg earnmg O JCCIIVCS 1S a central
activity for clinical teachers and the con-  Learning outcomesin  Split objectives that cover more than one domain and design the feaching
cept of pre-determined intended outcomes the wrong domain to enable learners to achieve all the outcomes. If you are assuming that
underpins all teaching, learning and assess- learners hu_ve the ur!derpinning knowledgg or eurI!er practice fo carry out a
@ ment activities. Opportunities for setting complex skill, check it out, or break the skill down info sub-obijectives @

learning objectives arise in formal planned  Learning outcomes not  Practice wrifing them and think about how you might assess the objective
educational activities as well as in more specific enough

informal ‘moment to moment situations.  Learning outcomes not  Select the teaching and learning methods that help learners achieve the outcome,
Clinical teachers can optimize teaching linked to teachingand e.g. if skills, need demonstration, practice (simulation or real), possibly broken

and learning opportunities that arise in learning methods down info steps, and feedback, not just reading about it or watching a video
daily practice and support learners’ profes- Learning outcomes not Link the learning outcomes fo an assessment, i.e. how will you and the learner
sional development, through an in-depth linked to assessment  know that he/she has achieved the outcome satisfactorily? Make sure the
understanding of the programme of study assessment assesses the right domain, e.g. skills are assessed by practical

in which the learner is engaged, effective dlinical assessments such as objective structured clinical examinations

lesson planning and a continuous consid- ' Learning outcomes not  Often there are foo many learning outcomes specified fo cover in the fime
eration of learners’ needs. BJHM praciical nor feasible  available or with the number or stage of learners. Check out equipment, rooms,

Conflict of interest: Professor Swanwick is the Faculty other resources and facilfies

Development Lead for the London Deanery and Professor ' Learning outcomes not  If you are told what the outcomes are rather than setting them for yourself, be

MeKimm was commissioned by the London Deanery to|inked to evaluation, ~ aware of the process by which you can feed back to course organizers about how
lead on the development of the suite of e-learning mod-|ittle capacity fo review the session has worked. Think about making the links between learning outcomes,
les from which these articles have been derived. and change teaching and learning methods, assessment and evaluation fransparent so you
Biggs J (1996) Enhancing learning through can refresh the curriculum. Do not assume that learning outcomes are set in stone
constructive alignment. Higher Education 32:
347-64

Bloom BS, ed. (1956) Taxonomy of Educational I(EY POINTS
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General Medical Council (2003) Tomorrow’ Doctors. W Setting learning objectives underpins effective clinical teaching, helping to determine teaching,
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Harden RM (2002) Learning outcomes and . 5 . . . — g
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Teach 24: 151-5 B |earning outcomes should be defined in terms of what the learner should be able to do as a result
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Verb List for Writing Behavioral Objectives

Goals and objectives are critical to planning educational experiences. A goal is a general description of
what the learner will gain from instruction; an objective is a statement in specific and measurable terms
that describes what the learner will know or be able to do as a result of the learning activity. Objectives
serve as guides in planning, delivering, and evaluating instruction. They help learners know what is
expected of them and help them prioritize content. They provide a template for tests and other
evaluation tools. Learning objectives typically are composed of four parts, also known as the ABCD’s of
objective writing:

A = audience  who

B = behavior will do what (in measurable terms)
C = condition under what conditions
D = degree how much, or how well, or both

The most important component of a learning objective is the action verb that specifies the performance
required. When creating objectives, the more precise the action verb the better. When choosing verbs
for objectives, the emphasis is on sing verbs that are specific and unambiguous. The three domains of
learning objectives are: cognitive (knowledge), psychomotor (skill), and affective (attitude)

Cognitive (Knowledge) Domain

The New Version of Bloom’s Taxonomy for Objectives in the Cognitive Domain

Cognitive process \ Verbs

Lower Level Objectives
Remembering learned material

Level |

Remembering define, list, state, name, recall, recite, repeat,
state, point out, tell, write, cite

identify, explain, recognize, discuss, describe,
restate, express, translate, review, paraphrase,

summarize

Higher Level Objectives

Understanding Explaining material that has been

learned

and theories

Applying Using knowledge to find or develop | apply, demonstrate, illustrate, interpret,
new solutions dramatize, illustrate, operate, practice, perform,
use, order, classify, utilize, calculate, employ,
interpolate, adapt, consolidate, develop,
extrapolate, modify, predict
Analyzing The ability to break down material analyze, categorize, compare, differentiate,
into parts so that is organizational examine, contrast, diagram, distinguish,
structure can be understood experiment, inspect, question, relate, test, infer,
inventory, audit, correlate, deduce, discriminate,
investigate, solve, verify
Evaluating Making decisions and supporting choose, critique, rate, appraise, assess, estimate,
views evaluate, judge, measure, revise, score, select,
value, determine, grade, recommend, conclude,
confirm, justify, prioritize, prove, research,
validate, support
Creating Combining information, concepts design, formulate, plan, manage, construct,

compose, arrange, create, organize, plan,
prepare, propose, assemble, diagnose, generalize,
integrate, prescribe, produce, specify, build,
devise, generate, integrate, synthesize

After Waller K.V. Writing Instructional Objectives (see references)

Created by Teri L Turner, MD, MPH, MEd and Sandra M Sanguino, MD September 2013
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Psychomotor (skill) objectives are easier to measure than affective or cognitive objectives because they
are readily observable. Itis important to delineate the degree or standard of performance expected.

The degrees for performance of psychomotor objectives tend to be very explicit to allow the learners
(and evaluators) to know if the objectives were achieved relative to standards. An example would be,
“The learner will intubate a child older than one year of age who does not have underlying airway

problems utilizing a curved blade. The outcome will be considered successful if the learner performs the

task within two attempts, does not break or dislodge any teeth, and positions the tip of the
endotracheal tube 5-15 mm above the carina.”

align
arrange
hold
clean
tighten
compose

integrate
collate
close
straighten
manipulate
react

Affective Objectives:

measure percuss
palpate utilize
prepare perform
insert repair
operate extract
troubleshoot arrange

disinfect
assemble
dismantle
tie
standardize
prepare

The affective domain involves attitudes, feelings, values, and beliefs. While this domain is very
important, it is also the most difficult to teach. Because objectives for the affective domain involve

attitudes, beliefs, and values, they are difficult to write and extremely difficult to measure. Despite
these limitations, every effort should be made to include affective objectives when possible.

Level

Judgment

Verbs

Example

Receiving
(attending)

Learners are willing
to receive the
subject matter

Accept, acknowledge, attend (to)
follow, listen, meet, observe, receive

The physician will listen
attentively while the
patient expresses his
beliefs about the cause of
his illness

committed to the
subject matter

contribute, encourage, endorse, foster,
initiate, join, praise, propose, respect,
seek, subscribe, suggest support,
thank, uphold, express appreciation

Responding Learners prefer the Agree, answer, ask, attempt, choose, The resident will answer a
subject matter comply, conform, cooperate, exhibit, call for volunteers to
help, notify, offer, participate (in), work with patients
read, respond, try displaced by Hurricane
Katrina
Valuing Learners are Adopt, care (for), compliment, The physician will express

appreciation for the
contributions of all team
members in the care of
his patients

Organization

Learners are
forming a life
philosophy

Collaborate, confer coordinate, direct,
establish, facilitate, follow through,
lead, manage, organize, oversee,
recommend, choose (to)

The medical student will
choose to eat nutritious
food over food obtained
from the snack achiness
while in the hospital

Characterization
by value or value
complex

The learners’ values
consistently guide
their behaviors
without conscious
forethought

Act, advocate, challenge, promote,
promulgate, reject, serve, strive,
commit (to), defend, empathize,
enhance, endeavor, forgive, influence,
motivate, negotiate, persevere, persist,
promulgate, profess, reject, serve,
strive, volunteer (for)

The physician will
habitually abide by the
standards outlined in the
Hippocratic Oath

Created by Teri L Turner, MD, MPH, MEd and Sandra M Sanguino, MD September 2013
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Writing Instructional Objectives

Babbi ]. Winegarden, Ph.D.
Assistant Dean for Educational Development and Evaluation
UCSD School of Medicine
Department of Medical Education

Begin with the end in mind...

An objective is a description of a performance you want learners to be able to exhibit
before you consider them competent. An objective describes an intended result of
instruction, rather than the process of instruction itself.

(Mager, p. 5)

Course Description, Goals and Objectives

It is important to be able to differentiate the course description from the course
objectives. A course description simply tells what the course is about. You might
consider the GOALS of the course to be linked to the course description; they are broad
educational statements fitting the mission and description of the course. Specific
measurable objectives, however, tell what the learner will be able to do upon successful
completion of the course. Begin with the end in mind...

Instruction
(course)

Prerequisites Description Obijectives
what a learner has what the course what a successful learner
to be able to do to is about will be able to do at the
qualify for a course end of the course

(Mager, p. 11)
Why are well-written objectives important?
First, they provide some basis and guidance for the selection of instructional content and
procedures. Second, they help in evaluating the success of the instruction. Third, they
help the student organize his/her efforts to accomplish the intent of the instruction.

How Does One Write a Good Objective?

Most of us are fairly proficient at writing a course description and course goals. We
have a good sense of what we want the course to be about. Writing behavioral
objectives, however, can take some practice. So let’s begin with just two simple rules.

1. Rule #1: A good objective communicates your intent well and leaves little room
for interpretation. There are words that we often use that are open to many
interpretations, and there are words that we can use that leave less to the

05 Learning Objectives 03-05
Page -1-
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imagination. So, when writing behavioral objectives, stick to the words that
leave less room for interpretation. Consider the following;:

WORDS OPEN TO MANY INTERPRETATIONS WORDS OPEN TO FEWER INTERPRETATIONS

to know to write

to understand to recite

to really understand to identify
to appreciate to sort

to fully appreciate to solve

to grasp the significance of to construct
to enjoy to build

to believe to compare

to have faith in

to contrast

The verbs below may prove useful as you write your instructional objectives and are

based on Blooms” Taxonomy of cognitive behavior: For more information on Bloom'’s
taxonomy, visit:
http:/ /faculty.washington.edu/krumme/ guides/bloom.html

Knowledge Comprehension
Cite Recite Associate Express
Count Recognize Classify Extrapolate
Define Record Compare Interpret
Draw Relate Compute Interpolate
Identify Repeat Contrast Locate
Indicate Select Describe Predict
List State Differentiate Report
Name Tabulate Discuss Restate
Point Tell Distinguish Review
Quote Trace Explain Translate
Read Write Estimate

Application Analysis
Apply Predict Analyze Distinguish
Calculate Practice Appraise Experiment
Complete Relate Contract Infer
Demonstrate Report Criticize Inspect
Dramatize Restate Debate Inventory
Employ Review Detect Question
Examine Schedule Diagram Separate
[Mustrate Sketch Differentiate Summarize
Interpret Solve
Interpolate Translate
Locate Use
Operate Utilize
Order

Synthesis Evaluation

Arrange Integrate Appraise Measure
Assemble Manage Assess Rank
Collect Organize Choose Rate
Compose Plan Critique Recommend
Construct Prepare Determine Review
Create Prescribe Estimate Score
Design Produce Evaluate Select
Detect Propose Grade Test
Formulate Specify Judge
Generalize
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2. RULE #2: There are three characteristics that help communicate intent when
writing an objective: Performance, Conditions, and Criterion.

Performance: An objective always states what a learner is expected to be
able to DO.

Conditions: An objective often describes the conditions under which a
student is able to DO or perform the task.

Criterion: If possible, an objective clarifies how well the student must
perform the task, in order for the performance to be acceptable.

...Other ways to think about writing instructional objectives include the
following:

1. Who 2. Will do 3. How much (how well) 4. Of what
5. By when

ABCDs of Writing Objectives

e A-Audience: The who. "The student will be able to..."

e B-Behavior: What a learner is expected to be able to do or the product or
result of the doing. The behavior or product should be observable.

e C-Condition: The important conditions under which the performance is to
occur.

e D-Degree: The criterion of acceptable performance. How well the learner
must perform in order for the performance to be considered acceptable.

Learner objectives can relate to Cognitive, Affective, and Psychomotor
domains.

Here are some examples of fairly well-written objectives: There is always room for
improvement...

Cognitive:

By the end of the Neurology curriculum, the learner will describe in writing a cost-
effective approach to the initial evaluation and management of patients with dementia
(an approach that includes at least six of the eight elements listed on their handout).

By the end of their internal medicine ambulatory clerkship, each third-year medical
student will have achieved cognitive proficiency in the diagnosis and management of
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hypertension, diabetes, angina, chronic obstructive pulmonary disease, hyperlipidemia,
alcohol and drug abuse, smoking, and asymptomatic VIV infection, as measured by
acceptable scores on interim tests and the final examination.

The student will be able to name the five stages of mitosis. (Not all objectives need all
components specified above. This is a nice, clearly measurable
objective).

The student will be able to describe protein folding and its relation to protein function.

The student will be able to define stress; discuss typical neurobiological and behavioral
responses to stress and their implications for physical and mental functioning.

Affective:

By the end of the HIV curriculum, all residents will have identified their attitudes and
beliefs regarding HIV patients who are drug abusers and will have discussed with their
colleagues and attending physicians how these might influence their management of
such patients.

Interact with others with honesty, civility, and respect.

Maintain composure when dealing with hostile or difficult patients. These skills can be
assessed by direct or videotaped observation by an instructor.

From UCSD’s Curricular Objectives

Behaviors
To demonstrate:

Compassion and sensitivity in the care of patients and respect for their privacy and dignity.
Respect for patient autonomy.

The ability to build therapeutic relationships with patients.

Honesty and integrity in all interactions.

Responsibility and trustworthiness in the execution of all duties.

The ability to accept criticism and to understand the limitations of one’s own knowledge and skills.

Adherence to all of the principles of UCSD’s Professionalism Code.

Demonstrate a commitment to excellence and ongoing professional development.

In addition, graduates of the UCSD School of Medicine should possess the following:

Dedication to the well-being and needs of patients.
Dedication to lifelong learning and an appreciation for the role of science in medical advances.

Dedication to continual enhancement of clinical skills.

An understanding of the threats posed by conflicts of interest in the practice of medicine and the performance
of research.

A commitment to promote the health and well-being of the communities they serve.

®  The willingness to lead when leadership is required.
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Psychomotor Skill:

By the end of the curriculum, all medical students will have demonstrated proficiency in
assessing alcohol abuse by utilizing all four of the CAGE questions with one simulated
and one real patient. These skills can be assessed by direct or videotaped observation by
an instructor.

Demonstrate effective use of rapport-building techniques, including empathic listening,
facilitation, clarification, validation, reflection, and appropriate nonverbal cues. These
skills can be assessed by direct or videotaped observation by an instructor.

Assess patient’s expectations, values and goals. These skills can be assessed by direct or
videotaped observation by an instructor.

Use proper hand-washing technique prior to starting the physical exam. These skills can
be assessed by direct or videotaped observation by an instructor.

Perform a basic psychiatric interview, including risk of suicide and potential of harm to
self or others. These skills can be assessed by direct or videotaped observation by an

instructor.

Some objectives involve more than one domain:

The learner will be able to: orally present (skill) a new patient’s case in a logical manner,
chronologically developing the present illness, summarizing the pertinent positive and
negative findings as well as the differential diagnosis and plans for further testing and
treatment (cognitive).

We end with the Magic Triangle:

Objectives

Evaluation

Learning
Activities

If we begin with the end in mind, the objectives inform the learning activities and
evaluation confirms that the expected learning did indeed occur.
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Basic
Learning Psychology
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Cognitive Psychology

* What is learning? What is cognition?
* How does learning occur?

* How can we influence learning in our
students?

Teachers’ roles in
Students’ Learning

cherdsak.ira@mahidol.ac.th

Nov 2018

“If we teach today as we were taught
yesterday, we rob our children of
tomorrow.”

John Dewey

Outline

+ Teacher’s roles in student’s learning
* Motivation
» Cognitive information processing

Intelligence Quotient (1Q)

» Terman classification
* 140 or higher Genius or near genius

*+ 120 -140 Very superior intelligence
*+ 110-120 Superior intelligence
*+90-110 Normal intelligence

+ 80-90 Dullness

»+ 70-80 Borderline deficiency
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A Research: Genetics and Learning

in Rats

Normal Normal

Maze-

dull rats Poor

|

Cooper RM, Zubek JP. Effects of enriched and restricted early environments on the learning
ability of bright and dull rats. Canadian Journal of Psychology 1958, 12: 159-64.

Extrinsic Motivation

» A person performs a task because of a
stimulus outside of the task or activity.
* Examples
— Money
— Threat of punishment

Intrinsic Motivation

» A person performs a task because of
rewards inherent to a task or activity itself
« Examples:

— Playing jigsaw puzzle for fun
— Drawing pictures for relaxation of mind

cherdsak.ira@mahidol.ac.th

Nov 2018

Motivation

LEGO Bionicle

« Participants build up
some Lego Bionicles.
Condition A: Each
Bionicle get $2. The
next Bionicle get $
0.11 less.

Condition B: The
same incentive, with
disassemblement of
Bionicles right away.

Ariely D, etal. Man's search for meaning: The case of Legos. J Econ Behav & Organization 2008.

Curiosity

* People are motivated to learn when they
see or perceive of new things.

* Novel, complex, or unique patterns in the
environment are good learning motivators.

2

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11

7 - 9 November 2018

Siriraj Health science Education
Excellence Center

Goals and Goal Orientation

* When learning something new, people set
up their goals. Most of the time, people
keep trying until they determine that they
have achieved the goal.

Self-Efficacy

Self-efficacy is the belief that one is
capable of performing in a certain manner
to attain certain goals.

* Albert Bandura (1977, 1982, 1997)
proposed self-efficacy as a belief system
that is causally related to behavior and
outcomes

Self-Efficacy Beliefs

1. Enactive mastery experiences
2. Vicarious experiences

3. Verbal persuasion

4. Physiological reactions

cherdsak.ira@mahidol.ac.th

Nov 2018

Goals and Goal Orientation

« Key determinants:
— The specificity of the goal (specific vs general)
— Time to achieve the goal (proximal vs distal)

— Determination of achievement (learning vs
performance)

Bandura’s Theory of Self-Efficacy

Efficacy Outcome
expectations expectations

> Effort > Actions > Outcomes>

People with higher level of self-efficacy generally put
more effort into their learning, persevere in the face of
obstacles, and achieve better learning outcomes.

Enactive Mastery Experiences

* Alearner’s own previous success at a task
» The most influential source of self-efficacy

3
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Vicarious Experiences Verbal Persuasion
» Alearner’s observation of a role model » Teachers or others persuade a learner that
attaining success at a task he or she is capable of succeeding at a
particular task
Physiological Reactions Attribution Theory
» Physiological reactions (heart rate, » Weiner (1985, 1986)
sweating, breathing pattern, shaking of — Three dimensions that people categorize the
hands, etc.) that result from encountering causes of their success or failure
the task 1. Internal or external

2. Unstable or stable
3. Controllable or uncontrollable

Stages of Information Processing

Sensory Input
=2

U
Cognitive Information sensorvMEmeN e
PrOCGSSing Working Memory VA |:> Responses

| | Encoding

Q/ Retrieval
Long-term Memory ™

Atkinson RC, Shiffrin RM. Human memory: A and its control In: SpenceK,
Spence J, editors. The psychology of learning and motivation. New York: Academic Press, 1968.

cherdsak.ira@mahidol.ac.th
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Attention

» The process by which people select some
of the environmental input for further
cognitive processing

Catching attention

— Meaning

— Competing tasks

— Task complexity or difficulty

— Individual differences: age, 1Q, disabilities

— Presentation: Size, Novelty, Color, etc.

Long-term Memory

» Rehearsal: Repeating the information to
yourself over and over again

Encoding: Relating incoming information
to concepts or ideas already in memory in
such a way that the information is more
memorable

— Categorization (grouping)

— Hierarchies or diagrams

— Mnemonics, stories

—Songs

—Images (lllustrations)

Summary

« Teacher’s roles in student’s learning
* Motivation

+ Cognitive information processing

cherdsak.ira@mahidol.ac.th

Nov 2018

Pattern Recognition

« Comparing the incoming information with
the prototype (past experience, prior

learning) => perception of meaning/
significance

The Benefit of Testing

» Repeated testing is an effective learning
strategy to promote long term memory.
« Self-test should be done early.

Karpicke JD, Butler AC, Roediger HL. Metacognitive strategies in student
learning: Do students practise retrieval when they study on their own?
Memory 2009, 17(4): 471-9.

Roediger HL, Karpicke JD. Test-enhanced learning: Taking memory tests
improves long-term retention. Psychological Science 2006, 17(3): 249-55

“Education is the most powerful

weapon which you can use to change
the world.”

Nelson Mandela
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Iramaneerat C. Motivation: Part I [Thai]. Medical Education Pamphlet 2008; 4(1): 1-2.
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Iramaneerat C. Motivation: Part II [Thai]. Medical Education Pamphlet 2008; 4(2): 1.

nsa31euseqelaliiinFauaulaiFeau (Motivation)
(OUN 2)

Tadns loINisml

Tuumeutudazaenaniaadanasdlunisaseusqalalunisou Ae Anud@anaiuAMNaINII0Ue9

o o a

FavnEeues (Self-efficacy beliefs) AvNITaNAHARNARANITNNNIFEY WaTHANEEY MUAtLAR LN

'
aal

nZeuianuideulunueadangnnsanasinnanssuetnalna el i d15aariarnaulaluian seuiis

A a S Py o a o o o a - e A Ay A A o
?QNN@iuﬂ@ﬂ??Nuu HAMIHNNEEUTNNIENINANTTHUY LL@ﬂ‘nLQmﬂ’m@ﬂﬁuuu NqﬂﬂqquﬂL?ﬂumiﬂﬂﬂqqﬂvﬁﬂﬂuiu

, o =

o A o /. A o a \ | o A=
2Ip1%aN] ﬂqqﬂmﬂﬂuiuﬁum\?uiﬂsﬁ]ﬂm@ﬂ‘]ﬂmz‘ﬂﬂ\?V]sLuuﬂL?ﬂuLLﬂﬂzﬁu MqﬂLLmLﬂuﬂm@ﬂHmz‘ﬂNﬁquLLﬂﬂ‘ﬂﬂ‘QulﬂqN

)

'
o 1

fadepine) i dnFaundanudeiudtenasFauiadeilinealiianudesiulunisGauidsnieini e wive

o A A ] o

inFauduladnazinaziuuaa it disnen falagaufaedeaaul niiaia lidulalunisaaudgpaaiifon

faaaudntit usiu emddednusuninuansiivind BainGaulanuseiulunisGauidsmile ienimminanss
\ \ < \ o a o Y Ay oA o & a o & 2 .

agalaatraiannnminle dheuauinazaauii mnanisieud siseanud1ialuianssuiu geauminl uasdens

Wandaunengniazlltadwuneiunnau iliwnfanisGauiluGeaivainndinGaunainaang

4 4

ERICITNGR:

aziiulfidnisasrsannudesiulunwesliifndiulusinin Fouusas puindanudr Anyfazin iinFaul

Auaulaizay seansslaBeu uaztszaunadialunisFau luitnusananielads 4 Usznisfanasianan

4 2

ERICITNGR:

o

1. 1szaunnsaiAnNgFaN AN ATUA LMWL (enactive mastery experiences) Tadeiiifutladangndzy

&

fgm vninFauaailszauaiindiialunisasuaiausnaessiefgvilauds dnFauauivaziaoudedulunuesdi

wsazszaumNdEalunsaauaian 2 lusedanaany

'
aal

2. N3dunAiLANAFURLNU (vicarious experiences) MNNENEWIRINNUARAMNAINITD

TndAsaiuAuINa NN UsrauANg5A TN 2E8 WTEN N AAN TN TN BauAuAAs AN e

Anfazilszaumanugsalimuiu

3. MaqsladagAng (verbal persuasion) N3lirnnasla vizanisdnaaliiinGawdadnanaunsnrindsln g
=< ny PN 4 o o = DI @ o PR 4 o

willd annnsoivuaNdeiulunuesevinGauls adnglsinnunisingeaslinanseniuidadulumueaaniy
Wavinatinawamung Tdnqaunniiuauiiuase nslinnaslaufinGauiiaerinaas adFaninaundouaziatiln
Ufjuimnnsld forceps daepsaniuuLLANaaINIuATNINa N0 L forceps Trainaannialiinnsguatedaiansdls
@ , = 4 O qyae o P o A oAy o = = a aa o \
\unistaeiinadn@esiuliinGauls winisueninBeunlimerinpaeniay e ldinetnyfimn 914 forceps dae
ARBATLILLLANADINNNEN J11a1a %190 1 forceps datinaanlunnsafdilyuiaaananls Asdunisdngsian

AN awaz g a319A T 1R ATL

2
o =< ! 3

4. Uff3a1n1e435inen (physiological reactions) AMNFANATEA BBUET AW vizaNAIIAAT AR

Aanssnunetnadluna lnn1smeuauean g Isane N anisadanane A NEe T luauesssinFawls wnEeuuna

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

= Ao o = A o 4o o asa | e o o =
AUNDINITURAU 1@@‘141 WNRRBANHNIN NANTIHIAAAINLLTN ﬂgﬂﬁ‘ﬂqlﬁﬂ@qumN@@mﬁquNuqusLumuL@\?ﬂ@quﬂLﬁ‘ﬂuﬂﬂ

s 1 aaa d” ¥ v 1 ° Y o Al 1 1 QI = Y o A
@7@75‘?1@73\17ﬁ‘ﬂ“ﬁfJﬂ'Z‘]ﬂﬂ{]ﬂﬁ‘ﬂﬂLﬂﬂﬂu AiingInenisdaewuztin N rauNauAane LL@ﬂuqummmmmhummu

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

Iramaneerat C. Motivation: Part I1I [Thai]. Medical Education Pamphlet 2008; 4(3): 2.
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Iramaneerat C. Motivation: Part IV [Thai]. Medical Education Pamphlet 2008; 4(4): 1.
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Iramaneerat C. Cognitive information processing [Thai]. Medical Education Pamphlet 2005; 1(3): 2.
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Basic Principles of

Active Learning
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Active Learning

An approach to instruction in which
students engage the material they study
through reading, writing, talking, listening,
and reflecting

Students’ learning needs are at the center
of learning activity

cherdsak @ira@mahidol.ac.th

Nov 2018

“Student engagement is the
product of motivation and active
learning. It is a product rather than
a sum because it will not occur if
either element is missing.”

Elizabeth F. Barkley

Outline

« Benefits of active learning
* Principles of active learning

Benefits of Active Learning

* Improved critical thinking skills

* Increased retention and transfer of
knowledge

* Increased motivation
+ Improved interpersonal skills
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Goal

Active
Learning

Passive

Learning

Feedback

Information
» Given to a learner

Specifically describes the learner’s
performance

Intended to guide the learner’s future
performance

Activity

Active engagement of learners

» When a learner is actively involved in the
learning process, the learning
achievements will be significantly
enhanced.

cherdsak@ira@mahidol.ac.th

Nov 2018

Four Basic Principles
to Promote Active Learning
Feedback
* Activity
Individualization
* Relevance

FAIR

Harden RM, Laidlaw JM. Essential skills for a medical teacher. Elsevier 2012.

Effect Size of Educational Interventions

 Effect sizes on students’ learning

Intervention Effect size

Feedback

Teaching learning strategies
Parental involvement
Computer-assisted instruction
Homework

Reduce class size

Hattie J. Visible learning for teachers, maximising impact on learning, Routledge, Oxford, UK:.
2012, p. 251 - 256.

In-class Learning Activities

» Correspond with preclass reading
materials

* Focus on “must know”
« Correct student’s mistakes
» Emphasis on student’s participation
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Individualization

Different learners have different learning
needs, styles, and readiness. Assuming
that one teaching method is going to work
well for everyone is not correct.

Visual People

Like using color and shapes
Draw flowcharts, maps
* Like to have everything in sight

Like visually appealing books (lots of
tables and diagrams)

» Need to see the “whole picture”
* Like to have plan

like to show others than to tell

Reading People

« Like books with lots of text

» Good at spelling and can remember lists
of words quite well

+ Like handouts, prefer information in words
as opposed to charts and diagrams

Like to use dictionaries, manuals

cherdsak @ira@mahidol.ac.th

Nov 2018

Learning Style Preferences

VARK: Four types of learning styles
— Visual people

— Aural people

— Reading people

— Kinesthetic learners

Aural People

Like listening to lectures more than
reading books

Like to listen to people explaining things to
them or they explain things to people
Tend to forget to write things down
because they are too busy listening
Sometimes their lips move when they are
reading

Love discussion

Kinesthetic learners

Like learn by doing

Enjoy having real-life experiments

Like learning by trial and error

Like to touch materials

Usually uses a finger as a pointer when reading
Can't sit still for long periods

Have difficulty with abstract thinking
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Nov 2018
Learning Preferences Relevance
« Itis important to remember that we utilize » The applicability of what is being taught in
all four modalities of learning styles students’ real-life problems
* Importance
— Motivation
— Promote deep learning
— Long term retention
Experiential Learning Summary
§ Be “Fair” to your students
Exper/i;;:eie‘ll-iation Egg(::ir::se ° FeedbaCk
* Activity
@ @ * Individualization
Abstract Reflective b Relevance
conceptualization 1 Observation
Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984.
Schén, D. The Reflective Practitioner, New York: Basic Books, 1983.
Anne Isabella T Ritchie
(1837 - 1919)
cherdsak @ira@mabhidol.ac.th 4
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Learning style preference diagnosis
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Note: Adapted from Franklynn Chernin. Appreciating leaming style differences and preferences, 2011. Available from www.georgebrown.ca/pal/learning-

styles.pdf
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Teaching a Large Class

se.uw.dnng Tosudisnst
MATIIAALFERS

oo

ANSHNNYATAAIFAITIANEIUR

Objectives

o o

* HafugAn1IauTNLEd 819158EldaUTNEINn

a we

—uanuwIuju
Ufjdnnusnugisen

Ananzanluwnisdewussenenuud

—4m¥in slide Usznaunsdawusseneianisaiotiani
fogfilslaaenafiusz@nsnn

Lecture Tip #1

« Start by gaining attention
— Story
— Picture
— Cases
— Videoclips
— Newspaper headline
—Humor

cherdsak.ira@mahidol.ac.th

Nov 2018

nthar nannla cla
A A8 AV r"\""r’l\‘ - i

Albert Camus

Outline

« Tips for effective interactive lecturing
« Tips for slide presentation

Lecture Tip #2

» Provide clear learning objectives
— An objective
« indicates the purpose of instruction.
« informs students what to expect and what

they should be able to do after the
instruction

« reminds the teacher of the lecture focus.
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Lecture Tip #3

» Focus on concepts, not on facts
— Provide only essential facts
— Frame facts within concepts

— Explain concepts using different examples

Lecture Tip #5

» Gather important information prior to your
lecture

— Content: scope, depth

— Audience: experience level, specialty, special
needs, number

— Goal of the lecture: limit to only a single goal

— Environment: room, audiovisual equipments

— Time: time of the day, amount of time
provided

Lecture Tip #7

» Prepare not only what you will present, but
also how you will present it.
— Suggestions:
« Keep eye contact
« Speak clearly
« Vary your pace
« Pause from time to time
« Limit filler words (umm..., ahh....)
« Un-root yourself (move around)

cherdsak.ira@mahidol.ac.th

Nov 2018

Lecture Tip #4

* Prepare your lectures in three parts
1. Introduction
2. Body

3. Conclusion

Lecture Tip #6

» Use your voice and gestures effectively to

engage your audience
— Voice: Tone, pitch, pace
— Gesture: Body position, hand movement

Lecture Tip #8

« Involve your audience in your lecture

— Questions

— Cases

— Examples

— Presentations
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Lecture Tip #9

» Prepare a good handout
—A handout with
» Background information
» Main topics
*» Spaces for students to write:

—Key facts
—Concepts

Summary

« Tips for effective interactive lecturing

— Attention - Voice and gesture
— Objectives - Rehearsal

— Concepts - Audience

— Three parts - Handout

— Information - Summary

« Tips for slide presentation

PowerPoint Tip#1

» Font size does matters
—Not too much text

—A slide with 75 words or more is a
document, not a presentation

—A slide with more than 7 lines is difficult
to read and follow

cherdsak.ira@mahidol.ac.th

Nov 2018

Lecture Tip #10

Don’t forget to summarize your lesson
— Intermittent summary of your main points
— Provide concrete examples

— Ask questions

— Conclusion at the end of your lecture

Duarte N. Slide:ology: The art and science
of creating great presentations, O'Reilly
Media, 2008.

Reynolds G. Presentation zen: Simple
ideas on presentation design and delivery,
New Riders, 2008.

PowerPoint Tip#2

Adequate contrast between text and background
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PowerPoint Tip#3
Pay attention to typography
Serif font San serif font
— Times New Roman — Arial
— Garamond — Helvetica
— Baskerville — Calibri

Abstract Concepts

* Flow: linear, circular
Structure: matrices, hierarchy
* Cluster

» Radiate

PowerPoint Tip#5

» Proper use of photographs
— Source of photographs
— Nature of photographs
— Quality of photographs

cherdsak.ira@mabhidol.ac.th

Nov 2018

PowerPoint Tip#4

« Effective use of diagrams
1. Abstract concepts
2. Realistic concepts

Duarte N. Slide:ology: The art and science of creating great presentations

20

Realistic Concepts

* Pictorial
« Display data

PowerPoint Tip#6

* Proper use of color
—Basics
* Primary and secondary color
» Warm and cool colors
* Color scheme
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Complementary Scheme

+ High contrast: use to show difference, not
good for text

25

Triadic Scheme

» Three colors that are evenly spaced
around the wheel: Vibrant, energetic

27

PowerPoint Tip#7

+ Display data properly

— Data slides are not really about the data. They
are about the meaning of the data.

cherdsak.ira@mahidol.ac.th

Nov 2018

Analogous Scheme

» Colors that are next to each other: found in
nature and are harmonious and calm
— Make one color dominates
— Other two colors support

PowerPoint Tip#6

* Proper use of color
—Basics
« Primary and secondary color
* Warm and cool colors
« Color scheme

—Applications
« Not too many colors on a slide
« Solid color

Principles of Data Presentation

. Tell the truth

. Get to the point

. Pick the right tool

. Highlight what's important
. Keep it simple

a B~ WD =

Duarte N. Slide:ology: The art and science of creating great presentations

30
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PowerPoint Tip#8
* Progressive presentation If your words or images are
not on point, making them
dance in color won’t make
them relevant.
Edward Tufte
PowerPoint Tip#9 10. PowerPoint Tip#10
» Because you can do something doesn’t » PowerPoint can presents more than just
mean you should do it. text.
— Animation — Photos
— Color — Video clip
—Word art — Audio clip
— Hyperlink
Summary Summary (2/3)
« Tips for effective interactive lecturing » Ten PowerPoint Tips
— Attention - Voice and gesture 1. Not too many lines or words per slide
— Objectives - Rehearsal 2. Contrast text and background
— Concepts - Audience 3. Use San Serif font
- Three parts - Handout 4. Effective use of diagram
— Information - Summary
« Tips for slide presentation 5. Proper use of photograph
cherdsak.ira@mahidol.ac.th 6
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Summary (3/3)

» Ten PowerPoint Tips
6. Proper use of color
7. Display data properly
8. Progressive presentation
9. Do not use excessive special effects
10.Present more than just text

Lily Walters

37 38

cherdsak.ira@mahidol.ac.th 7
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Iramaneerat C. Preparing for a lecture [Thai|. Medical Education Pamphlet 2007; 3(4): 4.
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Iramaneerat C. Structured lectures [Thai]. Medical Education Pamphlet 2007; 3(5):1.
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To question well is to teach well
In the skillful use of questions, more than anything else,

lines the fine art of teaching

Earnst Sachs
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1. Lake FR, Vickery AW, Ryan G. Teaching on the run tips 7: Effective use of questions. Med J Aust
2005;182:126-7.

2. Al-Umran K. Teaching tips - questioning. J Family Community Med 2004;11:73.

3. Nicholl HM, Tracey CA. Questioning: a tool in the nurse educator's kit. Nurse Educ Pract
2007;7:285-92.

4. Cho YH, Lee SY, Jeong DW, Im SJ, Choi EJ, Lee SH, et al. Analysis of questioning technique
during classes in medical education. BMC Med Educ 2012;12:39.

5. Smith R. Thoughts for new medical students at a new medical school. BMJ 2003;327:1430-3.
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1. Ende J. Feedback in clinical medical education. JAMA 1983; 250:777-781.

2. Ramani S, Krackov SK. Twelve tips for giving feedback effectively in the clinical environment.
Med Teach 2012; 34:787-791.
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ANNINIBZBINITIANTIITEUF
TussavgulIaaiin dazlsiing

Integration
FRIUNUNLABINNITLIBUNITTDU A195UTINUNg liABIANITISBUNSHDY
WUVYININTG RUUUSMINTS
{90 TaNAnIsainsEIe ad9ls1ing dazlsmiluaassananisysannis
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‘The organization of teaching matter

SPICES mOdeI to interrelate or unify subjects

frequently taught in separate departments.’

Student Teacher Harden et al. 1984
centered centered '
4 - N

Problem Information S
gathering Integration -
e

based based A fully synchronous, trans-disciplinary delivery
Standard of information between the foundational sciences
m program and the applied sciences throughout all years
of a medical curriculum.

Apprenticeship/
Brauer and Ferguson 2015

Opportunistic

Integration: Benefits Integration: Classification

Promote the learners’ synthesis, .
application, and retention of material Horlzontal

Adult learning theory: Vertical

Spiral

Cognitive psychology:

AMEE guide No. 96

AMEE guide No. 96
8
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Horizontal Integration

v Diminished redundancy

FEB | MAR| APR | MAY | JUNE| JULY| AUG| SEPT| OCT| NOV| DEC

Vertical Integration

v Diminished barriers between
preclinical and clinical sciences

ear 6 = much inde- e
UNIT 1 4 clinical pendence and | Cinical
15 weeks o
year 5 practice responsibiity practice /
UNIT 2 ;
12 wooks 12 weoks 12 weeks year 4 basic
Basic science
LS year3 ,
& classroom / & classroom much‘gmdance
UNIT 6 Graduy| year 2 and m
(continued) REVISION teaching teaching education
0 10
Spiral Integration
On-the-job
leaming
Cinical
practice
Abnormal
function and
behaviour
structure
function and
Health
Ethics Promotion
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Framework for integration

Framework for integration

)

Program
level

School mission
Program goals
Measurable objectives

~———

Which elements
are to be integrated?

What principle(s)
unify the integration activity?

Adapted from Goldman and Schroth 2012

) The integration ladder
. (Harden, 2000)
.*. diseiphnary
Course
level

. Temporal
Learner analysis co-ordination
Course objectives m

Course content
Sequencing
Assessment

Sharing

Awareness

Isolation

Adapted from Goldman and Schroth 2012

)
[ )
ﬁ h
Course
level

Learner analysis
Course objectives
Course content
Sequencing
Assessment

~———

Framework for integration

“ATINNI9I18381”
nAAITIUIAATN
LazANAITIAREN

ANYUA learning outcome
pRNLUY learning activity
aandanay WluNZaaau
AAFUNENTLR B
AN IUHUARINN

Adapted from Goldman and Schroth 2012

Framework for integration

e )
°
g -
o Yol © NIINNIINLIVN LA
[ T T 1 ¢ v a4 o
- BINTHHADUNLNLIVDY
Session
level o Y
WANTUNTINNU
B &8N concept fiau content
Session objectives SO
Session content IENIBELIBNGI
Sequencing asefamsanu vy
Teaching strategies apndaaay lrd
-~

Adapted from Goldman and Schroth 2012
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Framework for integration Integrate or not?
[]
[ ] o
() (] o Yol ®
m m [ T T 1
Program Course Session
level level level
School mission Learner analysis Session objectives / “\\\\
Program goals Course objectives Session content ,' 
Measurable objectives Course content Sequencing -\
Sequencing Teaching strategies
Assessment

Adapted from Goldman and Schroth 2012

INURUIANITIEUNITADY
Tag ldwannisysannig
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Clinical
Supervision
\Badna lasudisn

oo

AMSLNNYATTASASSIYNLTUIA
ARINYIALNRAR

' Clinical learning cycle

Preparatory
theory

Follow up

. Laboratory
Evaluation
Debriefing Briefing

Clinical practice

Clinical practice

Purpose

® Acquisition of the skills of clinical competence
with a lesser emphasis on the accumulation
of theoretical knowledge

Cherdsak.ira@mahidol.ac.th

Nov 2018

Clinical Supervision

“The provision of monitoring, guidance &
feedback on matters of personal,
professional and educational development in
the context of a trainee’s experience of

providing safe and appropriate patient care”.

Briefing session

Purpose

® Assess student’s readiness for practice

® [dentify concerns related to practice

® Set objectives and levels of performance

® Assess student’s understanding

® Checking preparation

® Providing encouragement

® Questioning the student’s plan of care

® Negotiate the roles to be taken in clinical practice

® Exploring the opportunities for feedback during clinical
practice

Debriefing session

Purpose

® Reflection on clinical experience

® |dentify discoveries, new learning, insight

® Analyze thinking and feeling about the
experiences

® Confirm or confront personal bias or beliefs

® Obtain and give feedback on performance
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Nov 2018

Effective supervisors
"It does not matter how

® Knowledgeable
@ Clinically competent slowly you go so long as
yoome you do not stop.”
® Good interpersonal skills
Confucius

® Good teaching skills

Cherdsak.ira@mahidol.ac.th

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978



TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

nsdaunqueas (Small group teaching)
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3. dungnisniuazuansnnuiivludamazina iz as (Observer)
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a

5 (Counselor) Taamnntinnasneussannianisansiely
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Small Group Teaching — key theories and methods

1.What the literature tells us about using small groups for learning
2.Factors influencing the success of small group learning

3.Small group teaching methods

4.Managing difficult groups/students; tips and pitfalls

Acknowledgement: Some of this material has been adapted from the course notes for PHCM9302 Learning in
Small Groups developed by Sue Toohey and convened by Sophie di Corpo.

1. What the literature tells us about using small groups

It is useful to firstly remind ourselves what constitutes a small group.

Fisher and Ellis (1990) emphasise that most of the definitions of a group
indicate the sharing element among members as the key factor which defines
the existence of a group. The sharing can be around perceptions, motivation
or goals, as well as around tasks, such as in a scenario group session. This
sharing element can be greatly influenced by the group dynamic or climate of
the group.

The structure of the group is another defining element - the roles, norms,
values and power relationships that influence the behaviour of group
members and tie them to the group, providing the 'glue' of group structure.
The structure of a group can influence the level and success of interaction in
a group.

Small group work (also known as cooperative or collaborative learning or
peer learning) involves a high degree of interaction. The effectiveness of
learning groups is determined by the extent to which the interaction enables
members to clarify their own understanding, build upon each other's
contributions, sift out meanings, ask and answer questions.

Secondly, what does the literature tell us? Studies have shown that when looking at
long term retention, the ability to apply knowledge and solve problems, critical
thinking and development of positive attitudes, results consistently favour small
discussion classes (McKeachie & Kulik, 1975, McKeachie, 1994). Jaques (2004) argues
that the purposes and benefits of group learning coincide closely with the goals of
higher education in general.

Benefits of learning in small groups include:

e allowing students to discover and engage with a range of perspectives,
ideas, and backgrounds

e providing students the opportunity for more active involvement
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e assisting students to clarify their attitudes to and ideas about the subject
matter, as they test their own ideas and attitudes against those of others

e helping students develop a sense of academic rigour and a willingness to
share ideas

e providing opportunities for students to receive more immediate feedback
on their learning

e encouraging students towards self-directed and independent learning

e providing more opportunities for peer learning and sharing responsibility
for learning

e providing opportunities for students to more easily gain awareness of
their emotional reactions

e providing opportunities for students to learn and develop cooperative
behaviour including critical thinking and the process of group problem
solving

e more easily establishing rapport between teacher and student

e providing more opportunity to develop skills in communication (listening,
responding, interacting) and interpersonal relations
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2. Factors influencing the success of small group learning

Group Climate

Group climate is the general psychological or emotional state of the
group. You may be able to identify from your own experience, groups in
which the climate was suspicious, competitive or antagonistic. In such
situations it is unlikely that much leaning will happen. Some groups have a
set of formal rules governing such things as attendance (eg. Scenario
groups sessions require 80% attendance) and preparation (eg. students
must do the required reading before each class). Even more powerful
though is the set of informal rules, which are established over time as the
group members learn to work with each other.

David Jaques (1991) points out that many of the difficulties that students
have with expressing themselves in groups stem from uncertainty about
what the rules of the game are. They may believe that they would be
stepping on the group leader’s toes if they were to propose topics for
discussion, ask questions, or propose a change in direction or procedure.
Because they don’t want to embarrass a fellow student they may be
reluctant to ask questions about another student’s opinion or
presentation. Students may be afraid to speak up for fear that they will be
ridiculed or embarrassed if they make a mistake. For all of these reasons
it is productive to devote some time to establishing ‘ground rules’ for how
the group should operate.

You can do this by suggesting some rules to the group and having them
discuss and agree on which they would like to use. Rules which are often
proposed, include —

- Students can initiate or redirect discussion

- Speakers will be allowed to finish what they have to say

- Speak whenever you wish but after you have spoken try waiting until
two or three others have contributed before speaking again, to avoid
having a few people dominate

- Treat other people and their contributions with respect

- Everyone takes responsibility for the working of the group process

Group Structure

Group members need to understand what is expected of them. In
learning groups, this means that the instructions for any activities are
clearly spelled out. Roles such as leader, recorder or reporter are
allocated or negotiated and clearly agreed. Everyone understands exactly
what has to be achieved and what the time frame is.
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Role clarity is particularly important. This includes the role, skills and
behaviours of the leader/facilitator of the group. Once a group is well
established group leaders/facilitators and members should share many of
the group building and the task roles. In the initial stages, it is often up to
the group leader/facilitator to diagnose what is needed and ensure that
essential social functions occur (such as ensuring that everyone is
introduced, that people know something about other members in the
group so that they will feel comfortable expressing opinions in front of
them) and that essential task functions also occur (everyone is clear about
the purpose of the group, the kinds of activities that will be undertaken
and the way the group will operate.)

Important roles when facilitating small group learning most commonly
relate to supporting the group by building and maintaining good
relationships among group members and getting the tasks done. The
behaviours associated with these roles are detailed below.

a) Maintaining and supporting the group

These behaviours or roles are aimed at developing the social side of the
group. They contribute to building good relationships among members.
The examples are based on Jaques (1991).

Encouraging - being friendly, warm and responsive to others,
acknowledging others and their ideas, agreeing with and accepting the
contributions of others.

For example, "Hafeez, why don't you tell all of us what you told me about
the observations you made in clinical?"

Mediating - harmonizing, conciliating differences in point of view, making
compromises

by saying, "Other people here might be as worried as you are Aeysha,
about the delay in treatment for Mrs Bruce, but we need to take a second
look at some of the possible reasons. You had something to say about
that, Sue...?"

Diagnosing - determining and pointing out blocks to group progress -

"we seem to be going over the same ground all over again, is that
because we've run out of new ideas?"

Consensus Taking - testing group opinions and decisions by stating them
and asking whether or not members agree
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"What you're saying Liz is that we should limit the time each member
speaks on this issue, is that what other members are thinking?"

Gate Keeping - trying to make it possible for another member to make a
contribution, or suggesting limited taking-time for everyone so that all
will have a chance to be heard.

"We haven't heard from everyone yet, let's see, Jim, then Sunil."

Standard Setting - expressing standards for the group to use in choosing
its subject matter or procedures, rules of conduct, ethical values.

"It is important that everyone feels free to express an opinion in the
group, that's the first ground rule, the next...

Following - going along with the group, accepting the ideas of others,
serving as an audience during group discussion, being a good listener.

"That's a good point", "I see"”, "Let me check with you to see whether I've
understood the point you were making"

Relieving Tension - draining off negative feeling by joking or diverting
attention from unpleasant to pleasant matters".

"Am | right, we all seem a bit tense at present - let's take a few moments
and get some fresh air...." or "I can assure you, this subject is not nearly as
difficult as | seem to be making it"

Many of us, who are concerned to get the task done efficiently, tend to
underestimate the importance of these behaviours aimed at making the
group a pleasant and rewarding place to be. But if they are lacking it is
unlikely that the group will perform effectively. Some people will drop
out, others will withdraw and make little contribution, a few will
dominate and just about everyone will feel that their time and work is
under-appreciated.

b) Getting the task done
This can include:

Initiating - suggesting new ideas or a changed way of looking at the group
problem or goal, proposing new activities.

Information seeking - asking for relevant facts or information.

Information giving - providing relevant facts or authoritative information
or relating personal experience pertinent to the group task.
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Opinion Seeking - asking for opinions, judgements or feelings of other
group members, seeking clarification of values.

Opinion Giving - stating a pertinent belief or opinion about something the
group is considering.

Elaborating - building on a previous comment, enlarging on it, giving
examples.

Coordinating - showing or clarifying the relationships among various
ideas, trying to pull ideas and suggestions together.

Orienting - defining the progress of the discussion in terms of the group's
goals, raising questions about the direction the discussion is taking.

Testing - checking with the group to see if it is ready to make a decision or
to take some action.

Energising - stimulating the group, encouraging activity and movement
toward group goals

Summarising - revising the content of past discussion

Recording - writing down ideas, suggestions or decisions made by the
group

Timekeeping — keeping the group on schedule or to plan.

The roles of group support and the task roles listed above reflect the
positive aspects of group work. In reality, some of the behaviour that
occurs in groups is not productive and prevents the group from making
progress. This is likely to be self-centred behaviour that does not
contribute to the group goals but satisfies personal needs. 'Nonfunctional'
roles are listed below and can apply equally to students or
teachers/facilitators of small groups.

c) Nonfunctional Behaviour

Monopolizing - talking so often or so long that others do not get a chance
to speak.

Blocking - interfering with the progress of the group by going off on a
tangent, citing personal experiences unrelated to the group's problem,
arguing too much on a point the rest of the group has resolved, rejecting
ideas without consideration, preventing a vote.

Aggression - criticising or blaming others, showing hostility toward the
group or some individual without relation to what has happened in the
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group, attacking the motives of others, deflating the ego or status of
others.

Seeking Recognition - attempting to call attention to one's self by
excessive talking, extreme ideas, boasting, boisterousness.

Special Pleading - introducing or supporting ideas related to one's own
pet concerns or philosophies beyond reason, attempting to speak 'for the
grass roots', the ‘patients’, 'the common man', and so on.

Withdrawing - day-dreaming, sleepiness, becoming indifferent or passive,
resorting to excessive formality, doodling, whispering to others.

We will cover some strategies for dealing with problem behaviour in
Managing difficult groups/students; tips and pitfalls

References
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3. Small group teaching methods

Good small group work rarely just happens. It relies to a great extent on preparation
by the teacher and involves being clear about what the session is designed to
achieve, identifying useful problems, cases or other material which might form the
basis of learning and identifying crucial questions which will get people thinking.

Planning your small group session

Before meeting with your group you need to plan your session. At the very least
make sure you review the following:

Content:

What are the most important points for the session? What are the likely errors that
students may make in trying to understand the topic/issue/skill? Are there important
principles, or key concepts that you want students to understand?

Aims:

It is important to be clear about what you want to achieve in your small group
teaching session. Brookfield (1990) suggests that the following aims are well suited
to discussion-based teaching. Consider whether any of these could describe the aims
of your small group teaching:

1. To engage students in exploring a range of perspectives and
discovering new perspectives

2. To emphasize the complexity and ambiguity of issues, topics or
themes.

3. To help students recognize the assumptions underlying their habitual
ideas and behaviours.

To increase intellectual agility

To encourage active listening

To increase students’ interest and involvement with a topic;

To show students that their opinions and experiences are valued;

To help develop a sense of group identity;

W ¥ N o v B

To encourage democratic habits such as valuing participation,
respect for others’ opinions and tolerance of diversity.

Activities and Questions:

What kinds of activities might you use or what kinds of questions might you ask that
help to raise students’ interest in this topic, establish what is and is not an example
of this concept or condition, expose students’ misunderstandings and/or help
students understand the complexities of this issue?
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Conditions:

How might you need to modify what you can do according to the number of
students, the time available, and the space you are working in? For example, should
you break the students up into smaller groups for all or part of the session? There
are many different reasons why you might want to split your group up into smaller
subgroups; to give everyone an opportunity to discuss an issue or to get some
‘hands-on’ experience in a new skill or technique; to encourage quieter students; to
discourage the more dominant students. Although the physical arrangement of
chairs and tables is one of the most basic tasks in providing comfort, it is also highly
influential in the flow of discussion in the group.

Techniques for Small Group Work

In small group work the teacher or facilitator sets up activities, asks questions, listens
and responds to students’ comments and questions, occasionally explaining, often
asking further questions. S/he is often the one to pull the session to a close, by
summarising the understanding that has been reached and the questions that
remain. Students too, ask and answer questions, explain their ideas and summarise
each other’s arguments.

It follows that the skills needed in small group teaching are predominantly
guestioning, listening, responding, explaining, and summarising and that students
need to develop them just as much as teachers. In addition, teachers need to be able
to prepare materials and activities for students to work on and they need to be able
to prepare students so that they understand what small group teaching is about and
develop the skills described above.

Many different techniques have been developed to accomplish the different
purposes of small group learning. We will look briefly at two, discussion groups and
briefing and debriefing practical, clinical or experiential learning.

Discussion groups (open)

A good discussion class allows students the opportunity to expose their individual
conceptions and misconceptions and to compare their ideas with those of others.
Cognitively, the act of putting material into one’s own words is a very important step
in developing understanding, as well as providing an opportunity to begin using the
language of the discipline.

One important point to be made about open discussion is that although it appears to
be quite spontaneous and even chaotic, its success depends to a considerable extent
on students doing some preparatory work and on the questions that the
teacher/facilitator poses in order to start the discussion.

Educational reasons for questioning may differ from clinical purposes. They include
to
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- stimulate learning and thinking

- assist the learner in organizing and clarifying concepts

- correct misunderstandings or faulty reasoning

- assist in showing special or obscure relationships

- strengthen the learner's ability to synthesize and analyse
- correct attitudes or behaviour.

Teachers/facilitators have an interesting dilemma here. The choice is basic to the
whole philosophy of teaching and learning in the clinical professions. Clinical
teachers must ensure that the student 'gets the right answer' in the interests of
patient safety. But is learning the right answer on this particular patient the best
path to being right on the next patient when the teacher is not there?

What is the focus of your small group session? Knowing that...or Knowing how to
work it out?

The issue for each clinical teacher is how much to concentrate on 'the facts' and how
much on 'reasoning from the facts'. What may seem to be a quibble about balance,
actually profoundly affects the way a tutorial is conducted. To polarize the extremes,
some tutorials are a 'lecture to a small group' or a question and answer session -
teacher questions, student answers. Or, alternatively, the session may function
around student questions, hypotheses and guesses to be explored and justified; and
the teacher is used by students as a resource, not as the source.

The teaching skills needed are quite different between the two approaches. The
position of the teacher in relation the students is quite different. Some teachers are
very uncomfortable at being questioned by students. Some students resent not
being told the facts which the teacher obviously knows.

Some question types that are useful to use in discussions include

Asking for more evidence: How do you know that? What data is that claim based
on? Do you have any evidence for that?

Asking for clarification: Can you put that another way? Can you give us an example
of what you are talking about? What do you mean by...?

Open questions: How ... do you think that may work? Why ...

Linking questions: Is there any connection between what you’ve just said and what X
said...? How does your idea support what has been said so far? Hypothetical
questions: How would this change if the xxx was xxx?

Cause and effect questions: What would be the effect of ....?

Summary and synthesis: What are two of the most important ideas that have
emerged from this discussion? What do you understand better as a result of this
discussion? What remains unresolved or contentious?
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Brookfield and Preskill (1999) suggest that discussion topics are always more
interesting when framed as a question rather than a statement. It’s also important to
pick a topic that is not too factual or uncontroversial. You may well want students to
acquire quite a lot of factual information but they can equally well learn it by
considering questions like — What are two feasible explanations for what’s going on
here? When is it not desirable to intervene with the standard treatment?

Apart from using a provocative question to start discussion, Brookfield and Preskill
suggest the following strategies:

Frame the discussion around student questions

Split students into pairs or small groups (3-5) and ask them to identify
what they think are the most important questions that need to be
answered about a particular case, situation or problem. Questions can
then be put on the board and agreement reached about which are the
most important or interesting ones which will be addressed first. Students
can also be given this task as homework so that they come to the class
with questions prepared.

Start with a sentence completion exercise

Students are asked to choose one of the following statements and
complete it, then to share their statement with a subgroup if the class is
large or the whole group if it is not. In the groups students can choose the
statement that they find most interesting and want to explore further.

The statements:

What most struck me about the reading (or lecture / case / data /
other stimulus material) was.......

The point | most take issue with in the reading etc was......
The point | found most confusing was.......

The question | would most like to ask the author / patient /
consultant is...

The part of that experience | found most confusing was....
Generate truth statements

In small groups ask students to generate statements which they believe
to be true about the topic. This technique may be particularly useful
when dealing with a topic about which there are many popular
misconceptions. The complexity and ambiguity of knowledge is revealed
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as each group presents their truth statements and other groups raise
guestions about them or refute them. The idea is not to generate
statements which are factually true but to identify issues for further
research and exploration.

Start with a personal experience

Ask students to volunteer their personal experiences with a topic or to
give their personal reaction to a case history, video etc. Students who are
new to discussion may be reluctant to speak when they don’t feel
knowledgeable enough. However most people feel they are experts on
their own lives. As students progress it may be useful to ask them what
they thought and felt about the experience at the time and whether their
underlying assumptions have now changed or they would interpret the
situation differently now. A possible educational benefit is to help people
see their stories from different perspectives and understand their
experiences in new ways.

In the early life of a learning group, members may benefit from practising how to
listen effectively, how to process the contribution of other members and in
sharpening their own responses.

Briefing and debriefing practical, clinical or experiential learning

When briefing students before a practical, clinical or experiential learning session,
you can ask students to think for a few moments and to make some notes for
themselves as to what they hope to learn from the forthcoming experience and how
they expect to learn. Then ask students to discuss and compare their expectations.
Prompt students to think about how they might make the most of the experience —
will they be doing all of their learning on the ward or should they be doing follow up
reading? What kinds of contacts can they initiate for themselves? What is the
protocol?

You might also explore their emotional readiness for the work ahead — how
confident or anxious do they feel? Do they feel adequately prepared? Do they have
the level of knowledge necessary for to-day's learning?

Remind students that in the debriefing later, what and how they learned will be
discussed. If the experience is to extend over some time, it may be useful to ask
students to keep a record of any ‘critical incidents’ — incidents that were significant
learning experiences for them. These can provide rich material for discussion in the
debriefing session.

If debriefing were simply a matter of checking what each student had learned there
would be no point in meeting as a group. Each student has observed from an
individual perspective. Getting the 'whole picture' is important and is not often
possible without group discussion following clinical exposure.
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Debriefing may be necessary during as well as after. An individual student, the group
as a whole, or the tutor could initiate a debriefing session as a particular issue or
patient problem emerges.

In a debriefing session you can:

Provide support by showing interest in students' problems, recognising
concerns and acknowledging commendable performance, recognising
difficulties, praising where due.

Provide opportunities for students to review their progress by assisting
students to determine further learning activities in relation to their
outcomes and encouraging students' to review their own progress.

Acknowledge partnership in learning by offering reviews of your own
clinical or teaching performance.

Give feedback on students' performance by providing feedback
requested by students in briefing sessions and using information from
direct observation and by providing concrete examples and checking that
the feedback is congruent with students' perception of performance.

Invite reflection on the events of the attachment by prompting students
to go over what happened, what was surprising, different, frightening,
satisfying, disappointing and so on ; encouraging expression of feelings
about what happened during the attachment; inviting examples of new
discoveries, new knowledge and/or insights as they applied their
knowledge to patient's problems; prompting students to draw meanings
from their personal experiences ; encouraging students to determine
their own outcomes for further learning.
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4. Managing difficult groups/students; tips and pitfalls

Let’s think first about the pitfalls as the tips cover some strategies to avoid these.
Common pitfalls or likely problems of small groups have been grouped by Tiberius
(1990) under the following headings:

Group goals; they are unclear, unattainable or unacceptable
Group interaction; it is lacking, teacher dominates, students participate unequally

Group motivation and emotion; students are tuned out, teacher is tuned out or
students don’t cooperate.

What is most useful in Tiberius’ approach is that he identifies possible causes for
each of these. Rather than apportion blame to the students, he lists other underlying
factors that may be contributing. Even though his book is now 10 years old, his
trouble-shooting guide is applicable in the small groups we have today and | strongly
recommend you get a copy.

A very brief summary of some of his most useful points follow around the three
areas referred to above:

1. Pitfall - Group goals; they are unclear, unattainable or unacceptable
Possible causes:
failure to establish goals for the group; digression from goals; process not
matched to goals; poor time management; teacher and students perceive
goals differently
Suggestions:
set clear goals; establish goals for each session/meeting; make goals relevant
to those of the students; agree on timeframe and remind students

2. Pitfall - Group interaction; it is lacking, teacher dominates, students
participate unequally
Possible causes:
lack of, or bad, experience with small group learning; students not rewarded
for participation; low level of trust; teacher’s authority is overwhelming;
dominant speakers monopolise the discussion
Suggestions:
make clear what skills are needed for small group learning and explain the
benefits; agree on a set on group or ground rules; reflect on both content and
process of the group; encourage students to reward one another; reward
students contributions by using them; remember who said what; talk less;
provide opportunities for students to cooperate and trust one another; talk
to the dominant student privately and/or assign a task to this student.
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3. Pitfall - Group motivation and emotion; students are tuned out, teacher is
tuned out or students don’t cooperate.
Possible causes:
little interest in topic; relevance of group process unclear; students are
preoccupied with the exam; lack of institutional support for teaching; lack of
feedback from students; students do not accept the assumption of the
course; excessive competition among students; disruptive behaviour
Suggestions:
explore students’ personal motivations to study topic; provide evidence topic
is relevant or interesting; tap into students’ experiences; review group rules if
needed; address the exam agenda and define activity as useful to exam;
support teaching and document teaching activities; reward excellence in
teaching; ask for formative feedback from your students; don’t let discussion
of presuppositions replace the content; expose competitive behaviour;
emphasise cooperative learning; break the group up into pairs or smaller
groups; ask students to take different roles; if needed speak to any students
privately.

Some other pitfalls you may encounter more specifically include

Pitfall 1: Students don’t prepare

Ask the students why. Consider beginning the class by giving students
short extracts to read or data to review so that all the class is familiar with
the material they are to work on. If you think it is reasonable to get them
to prepare ahead of time:

- emphasise the importance of preparation,

- consider calling off a class if you find that most students are not ready,
in order to make your point, and

- make sure to use what the students have prepared in the class.

Students will quickly realise that whatever you say about the importance
of preparation there is not much point in doing it if no one will notice.

Pitfall 2: Students don’t participate or seem disengaged

This relates to Tiberius” motivation. Is it all the students or just some? If
no one wants to participate consider whether past experiences (in this
group or others) have made participation a risky business because of the
likelihood of being criticised, embarrassed or humiliated for making a
mistake. It may also be that the teacher or facilitator who had the group
before dominated the discussions and they expect you to do the same.

Reiterate why you think small group work is important and (re)establish
ground rules for discussion. (Try including ‘No put downs’.)

UNSW Faculty of Medicine 15

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978 107




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

Small Group Teaching — OME 2009

Begin the session by breaking students into pairs or subgroups to work on
a task. Have reporters report on the group opinion.

Start with a question that’s easy to answer such as ‘What has been your
personal experience with......?

Pose a question and give students a few minutes to think about it and
make some notes before calling on someone.

Refer to students’ points in the discussion and when summarising (eg ‘as
Joe said.....”) so that they know that you have been listening and that their
contribution was valuable.

Pitfall 3: One person dominates

This relates to Tiberius’ interaction. Thank the talkative person for their
contribution and then invite others to speak. Interrupt them and invite
other comments (‘Before you go on, | would like to see if anyone else has
an opinion on that’)

Use structured participation, such as going around the group (each
person speaks or passes.)

Break into subgroups. Ask the talkative person to be the scribe.
Rearrange the seating so that you are sitting beside the talkative person.

Refer to ground rules (if you made a rule about valuing wide
participation.)

Speak to them privately. Explain that while you understand that they like
to participate actively and that you appreciate their enthusiasm, you are
concerned that their confidence and articulateness may inhibit others
from participating. Ask them to hold back a bit so that you can encourage
others to come in.

Pitfall 4: Students complain about how you run the group

Check what their goals are for the group. Is the problem that students do
not see how the group work is contributing to their goals - which usually
involve passing exams or other forms of assessment?

Explain why you do things and how what you do contributes to their goals
(short term and long term professional goals). If it doesn’t contribute,
consider how it might and negotiate.

Ask for suggestions about how the group might be better run. Discuss
with the group and negotiate alternative strategies.
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Some useful tips when teaching a small group which can be used as a checklist
include:

Tip 1: Be prepared
As we have already stated, good small group work rarely just happens. It
relies to a great extent on preparation by the teacher and involves being clear
about what the session is designed to achieve.

Tip 2: Make introductions and set ground rules

Introductions are important because it is difficult to have an open discussion
with someone when you don’t know anything about them, even their name.
It is also a great opportunity for the group leader/facilitator to find out a little
more about students’ backgrounds with the topic. You may also wish to hear
the students' previous experiences of tutorials, especially what worked well
for them, and what didn't.

We have already covered the importance of negotiating and clarifying ground
rules for discussion so that students know what the ‘rules of the game’ are.
Of course if you are working with students who have already had extensive
experience in small group work this need not be a lengthy process but it is
probably still worth doing for the value it has in heading off later conflicts.

Tip 3: Use questioning effectively

Asking questions, considering the answer, knowing when to respond with a
comment or explanation and when to use a follow up question or re-direct
the question to someone else are key skills in keeping a discussion going and
keeping students interested and involved.

Tip 4: Explain at the appropriate time

George Brown who wrote extensively about the art of lecturing and
explaining, pointed out that when it comes to small group sessions, knowing
when to explain was probably more important than knowing how to explain.
Because the objective of small group teaching is to encourage students to
think and discuss, it is unwise for the teacher to offer too much in the way of
explanation too early. Students will quickly realise that all they have to do is
remain silent and the teacher will provide all of the answers.

It is usually much better to provide any explanation needed after the
students have made a good attempt at the task for the session. It may be a
good idea to hold the explanation until you are summarising at the end of a
task or the end of a session. At this point you can draw together the
responses of the group, correct any misconceptions that may have arisen and
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make use of the students’ own contributions in any explanation that is given.
Having their contributions recognised in this way rewards students for
participating and builds up their confidence. It is likely to encourage them to
contribute to future sessions (Brown and Atkins, 1988).

Tip 5: Summarise and Close

Summarising may be used at the end of an activity as well as at the end of a
session to bring together the key points that have been made, the key
understandings that have been arrived at and the unresolved questions that
remain for further discussion or research.

If you are aiming for students to improve their teamwork and communication
skills it may also be useful to summarise the processes that have been used,
the stages that the group has gone through, for example, in problem solving,
and the progress that has been made.

Summaries help to show students what is important in a topic and how that
links to related topics. They are useful in helping students develop the ‘well-
structured knowledge base’ that is the foundation for expertise. Good
judgement is required in deciding what to highlight and what to omit.

You can also, of course, delegate the process of summarising to students,
asking a couple of students to highlight the key points that have been made
and someone else to identify important questions that remain unresolved.

Closing a session also involves other courtesies. Thanking the group for their
contributions and pointing out what has been achieved is good for morale
and helps to develop the cohesiveness of the group.

Tip 6: Evaluate your teaching

Ask your students how you are going. Ask a peer to come in and sitin on a
session, using the Peer Review Checklist, see attached. Make use of the
institutional evaluation processes, such as CATEI.
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Teaching on the run

Doctor as a teacher.
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Please share your teaching experience.
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5-Step Microskills

METRC
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1-Minute Teaching
5-Step Microskills

Make a commitment @

Explore reasons

Teach general rules ‘
Reinforce what was right
Correct mistakes
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1-Minute Teaching
5-Step Microskills
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Make a commitment
Explore reasons

Teach general rules

Reinforce what was right
Correct mistakes
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DOCTOR as a TEACHER

Teach

3. Teach general
rules

4. Reinforce what
was right
(+feedback)
Correct mistakes
(-feedback)

Diagnose

Patient

Discussion

Ask
Questions

Diagnose Learner

1. Make a commitment
2. Explore reasoning
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DOCTOR as a TEACHER
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1-Minute Teaching
5-Step Microskills

Make a commitment
Explore reasons

Teach general rules

Reinforce what was right
Correct mistakes
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DOCTOR as a TEACHER
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= Reinforce what was right = LA UEIUA

Correct mistakes P
= TYONG I

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978 125




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

Practice time
FNNANMUMAIL AU (iaanlaneg)

Q/

. VDivinudanTandfmunzAuvinu udrdelitiau
dneila

e duniTitiauwihuinfnyuidsneivinu aaue
U@ uLIUASINUN |

« vinuvin METRC Taaaulunguiniviaa

dunanisal + Aimaaen Wiaduniu

id@sauaainu lduuuniuduuiinn

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978 126




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

Practice time
SNNANYNUARILIINLIU (Fnaanlang)

[

+ Jugiu inwdanTandfivanzAuvine udrae Wi
(Waunugnie

o dunalvitaultlhuin@fnsuidsnvinu aaue
vinufaveAuuasInin

*  vinuvin METRC Taaiawiluauily deinnnisal

+ Aps1en Vaanuiununisvinvinseuasvinu

Audanududadiunisfinwingrmansaguan (Aed) augunvemansAssiyneiuia Tel. 02-4199978 127




TA59N195gA13TULEAAYDI91TTUNNGFIINY JUN 11 7 - 9 November 2018

Summary

* Doctor as a teacher.
* Diagnosis = Teach
= Make commitment mumlaide

= Explore reason wassiamena
= Teach general rules wuqageny

= Reinforce what was righteussugmi
= Correct mistakes gqesiam
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Summary

Time = CARE

iminis I NF I NI T E better than nothing.
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Learning activity szaugudsaaiin

Preclinica| Traditional vs. Interactive
iISi Laboratory
Supervision
p Flipped classroom
Team-based learning
Group activity

Tunisisaurulsaalin

Tun1si5augulsndin
IR0990 158U lab agn3ali?

1S19ANTLIBUNTADY lab iWeasls?
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Aims of the lab classes:

Facilitating #al
a

Aims of the lab classes:

To underpin essential knowledge
daungufnau
dauliansnau

dauenuly

Facilitating al

Aims of the lab classes:

To develop essential skills

Facilitating §aioratory

and Practidal Classes

strategies
for the lab classes:

Controlled sessions

Experimental investigations

Facilitating §la§oratory

Classes
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Organizing lab classes:

Outcomes [ Evaluation |
m timing
m steps & duration, safety, errors
Tasks m tools, materials, staffs, time required

Designing lab manuals:

Clear instructions
Proper illustration

Interesting questions

Elizabeth H. Hegarty & Adrian Lee (1979) How to... Organize Effective
Laboratory Teaching in Medicine. Part 2, Design, Medical Teacher, 1:5, 227-234

30

Teaching skills in lab classes:

Performing (the tasks)
Describing & Explaining
Questioning

Directing

Giving feedbacks

Facilitating #aoratory

and Practical Classes
byl

iy g Wy

Aims of the lab classes:

To underpin essential knowledge

To develop essential skills

a2
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nNN9EaudnaLRe (Bedside Teaching)

quNA Tunuiiagd

There should be “no teaching without a patient for a text, and
the best teaching is that taught by the patient himself”
Sir William Osler 1903
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The mediocre teacher tells.
The good teacher explains.
The superior teacher demonstrates.
The great teacher inspires.

William Arthur Ward
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Summary
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HATINERBNARS

“Experience alone is not sufficient for learning to
occur. The experience must be interpreted and
integrated into existing knowledge structures to
become new knowledge. Reflection is crucial for
this active process of learning.”

John Sandars

Reflection

A complex and deliberate process of thinking about
and interpreting experience in order to learn from it.

This is a conscious process which does not occur
automatically, but is in response to experience and
with a definite purpose.

Reflection is a highly personal process, and the
outcome is a changed perspective, or learning.

Atkins and Murphy, 1995

Cherdsak.ira@mahidol.ac.th

Nov 2018

Confucius

Experiential Learning Theory

Experimentation ;

Experience
(Apply)
Conceptualization Reflection
Kolb DA. Experiential learning. Englewood cliffs, NJ: Prentice-Hall, 1984.
Schén, D. The Reflective Practitioner, New York: Basic Books, 1983.

* Increased learning from an experience

« Promotion of deep learing

* |dentification of strengths and weaknesses

« |dentification of educational needs

« Further understanding of own beliefs and attitudes
* Encouragement of self-directed leaming

« Could act as a source of feedback

Davies S. Embracing reflective practice. Education for Primary Care 2012, 23: 9-12
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Levels of Reflection L
p) - ™

[

1))

Criti
eflectio

Practical
(medium)reflection

Descriptive (superficial)
reflection HRH Prince Mahidol of Songkla
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Basic Principles of Assessment

SA.BWABAANA ToTuism
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Objectives

aduganadeuluiadoiluds aransduwndaansa
— UBNAMNLANAIIABINTTEBY formative MU summative 167
—vanfunarinmsusafinguamnsussfvealene 7 4o

— @anld38nsUszilinnafitnanzaalunsuszsilwinAnun

Assessment
» The process of documenting, usually in
measurable terms, knowledge, skills,
attitudes and beliefs.

Assessment drives instruction.

Cherdsak.ira@mahidol.ac.th

Nov 2018

“Purposeful assessment
drives instruction and affects
learning.”

Wisconsin’s guiding principles for teaching and learning

Outline

» Assessment and instruction

+ Basic considerations in planning an
assessment

» Guidelines for effective assessment
» Assessment levels: Miller’s pyramid

Assessment and Instructional Process

* Placement

— Aims at determining the readiness of students for the
planned instruction

» Formative

— Aims at providing feedback to students and teachers
concerning learning successes and failures

* Summative

— Aims at determining the extent to which instructional
goals have been achieved; used primarily for assigning
grades
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Criteria for Good Assessment

« Validity

+ Reliability (Reproducibility)
+ Equivalence

* Feasibility

+ Educational Effect

« Catalytic Effect

+ Acceptability

Norcini J, et al. Criteria for good C and
from the Ottawa 2010 conference. Medical Teacher 2011; 33: 206 — 214.

Validity Threats

» Construct Underrepresentation
(inlsinsaunga)

The degree to which a test fails to capture
important aspects of the construct. The test does
not adequately sample some parts of the content

+ Construct-Irrelevant Variance
(Sndaseiu)

The degree to which test scores are affected by
processes that are extraneous to its intended
construct

How Much is Enough?

» Depends on test scores uses
— High-stakes exam: 0.9 or higher
— Medium-stakes exam: 0.80 — 0.89
— Low-stakes exam: 0.70 — 0.79

Cherdsak.ira@mahidol.ac.th

Nov 2018

1. Validity

» The extent to which an assessment
instrument measures what it intends to
measure

The degree to which evidence and theory
support the interpretations of test scores
entailed by the proposed uses of tests

2. Reliability

Consistency of test scores

— If we test the students/residents again, will
they get the same scores?

Range: 0 -1
High values: highly consistent test scores

Improving Reliability

Increase the number of test items

Adjust item difficulty to obtain larger
spread of test scores

Adjust testing conditions to eliminate
interruptions, noise, and other disrupting
factors

Eliminate subjectivity in scoring
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3. Equivalence
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5. Educational Effect

* nsUssifunanuwnssguivgiseuininseusluize

ﬁm‘;lﬁﬂui ... educational benefit

7. Acceptability

* ffifNeagay (stakeholders) NenumdaiianaUszLiin

Cherdsak.ira@mahidol.ac.th

4. Feasibility

anudnlulAzesnisdngau
The assessment is practical, realistic, and
sensible, given appropriate contexts:

* Time

* Money

» Expertise

* Administration

6. Catalytic Effect

e msUszfinnanalvifianisiinazasnisaeululdiy
feedback L& NIDAIATH NIDAEUNBHNIT
L3EUIIBIHNAN Y

Guidelines for Effective Assessment (1)

1. Effective assessment requires a clear
conception of all intended learning
outcomes.

2. Effective assessment requires that a
variety of assessment procedures be
used.

3. Effective assessment requires that the
instructional relevance of the procedures
be considered.
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Guidelines for Effective Assessment (2) Guidelines for Effective Assessment (3)
4. Effective assessment requires an 7. Effective assessment requires feedback
adequate sample of student performance. to students.
5. Effective assessment requires that the 8. Effective assessment must be supported
procedures be fair to everyone. by a comprehensive grading and reporting
6. Effective assessment requires the system.
specifications of criteria for judging
successful performance.
Assessment Approaches
Does “Students can
escape bad teaching,
Shows how y
but they can’t escape
Knows how bad assessment”
Knows
David Boud
Miller’s Pyramid
Cherdsak.ira@mahidol.ac.th 4
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The metric of medical education

Validity: on the meaningful interpretation of assessment data

Steven M Downing

Context All assessments in medical education require
evidence of validity to be interpreted meaningfully. In
contemporary usage, all validity is construct validity,
which requires multiple sources of evidence; construct
validity is the whole of validity, but has multiple facets.
Five sources — content, response process, internal
structure, relationship to other variables and conse-
quences — are noted by the Standards for Educational and
Psychological Testing as fruitful areas to seek validity
evidence.

Purpose The purpose of this article is to discuss
construct validity in the context of medical education
and to summarize, through example, some typical
sources of validity evidence for a written and a
performance examination.

Summary Assessments are not valid or invalid; rather,
the scores or outcomes of assessments have more or less
evidence to support (or refute) a specific interpretation
(such as passing or failing a course). Validity is
approached as hypothesis and uses theory, logic and
the scientific method to collect and assemble data to

support or fail to support the proposed score interpre-
tations, at a given point in time. Data and logic are
assembled into arguments — pro and con — for some
specific interpretation of assessment data. Examples of
types of validity evidence, data and information from
each source are discussed in the context of a high-stakes
written and performance examination in medical edu-
cation.

Conclusion All assessments require evidence of the
reasonableness of the proposed interpretation, as test
data in education have little or no intrinsic meaning.
The constructs purported to be measured by our
assessments are important to students, faculty, admin-
istrators, patients and society and require solid scien-
tific evidence of their meaning.

Keywords  Education, Medical,
*standards, Educational
Reproducibility of results.

Medical Education 2003;37:830-837

Undergraduate/
measurement,

Introduction

The purpose of this paper is to discuss validity in the
context of assessment in medical education and to
present examples of the five types of validity evidence
typically sought to support or refute the valid interpre-
tations of assessment data.! This essay builds on and
expands the older and more traditional view of test
validity expressed in the first article in this series® and
extends the validity discussion into state-of-the-art 21st
century educational measurement.

Validity refers to the evidence presented to support
or refute the meaning or interpretation assigned to
assessment results. All assessments require validity
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evidence and nearly all topics in assessment involve
validity in some way. Validity is the sine qua non of
assessment, as without evidence of validity, assess-
ments in medical education have little or no intrinsic
meaning.

Validity is always approached as hypothesis, such
that the desired interpretative meaning associated with
assessment data is first hypothesized and then data are
collected and assembled to support or refute the
validity hypothesis. In this conceptualization, assess-
ment data are more or less valid for some very specific
purpose, meaning or interpretation, at a given point in
time and only for some well-defined population. The
assessment itself is never said to be ‘valid’ or ‘invalid’
rather one speaks of the scientifically sound evidence
presented to either support or refute the proposed
interpretation of assessment scores, at a particular time
period in which the validity evidence was collected.

In its contemporary conceptualization,’>™'* validity
is a unitary concept, which looks to multiple sources of
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Key learning points

Validity is a unitary concept, with construct
validity as the whole of validity.

Assessments are not valid or invalid, rather
assessment scores have more (or less) validity
evidence to support the proposed interpretations.

Validity requires multiple sources of evidence to
support or refute meaningful score interpretation.

Validity is always approached as hypothesis.

Validation research uses theory, data and logic to
argue for or against specific score interpretations.

evidence. These evidentiary sources are typically logi-
cally suggested by the desired types of interpretation or
meaning associated with measures. All validity is
construct validity in this current framework, described
most eloquently by Messick® and embodied in the
current Standards of Educational and Psychological Meas-
urement." In the past, validity was defined as three
separate types: content, criterion and construct, with
criterion-related validity usually subdivided into con-
current and predictive depending on the timing of the
collection of the criterion data.?!’

Why is construct validity now considered the sole
type of validity? The complex answer is found in the
philosophy of science® from which, it is posited, there
are many complex webs of inter-related inference
associated with sampling content in order to make
meaningful and reasonable inferences to a domain or
larger population of interest. The more straightforward
answer is: Nearly all assessments in the social sciences,
including medical education, deal with constructs —
intangible collections of abstract concepts and princi-
ples which are inferred from behavior and explained
by educational or psychological theory. Educational
achievement is a construct, usually inferred from per-
formance on assessments such as written tests over
some well-defined domain of knowledge, oral exami-
nations over specific problems or cases in medicine, or
highly structured standardized patient examinations of
history-taking or communication skills.

Educational ability or aptitude is another example of a
familiar construct — a construct that may be even more
intangible and abstract than achievement because there
is less agreement about its meaning among educators
and psychologists.!® Tests that purport to measure
educational ability, such as the Medical College
Admissions Test (MCAT), which is relied on heavily
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in North America for selecting prospective students for
medical school admission, must present scientifically
sound evidence, from multiple sources, to support the
reasonableness of using MCAT test scores as one
important selection criterion for admitting students to
medical school. An important source of validity evi-
dence for an examination such as the MCAT is likely to
be the predictive relationship between test scores and
medical school achievement.

Validity requires an evidentiary chain which clearly
links the interpretation of the assessment scores or data
to a network of theory, hypotheses and logic which are
presented to support or refute the reasonableness of the
desired interpretations. Validity is never assumed and is
an ongoing process of hypothesis generation, data
collection and testing, critical evaluation and logical
inference. The validity argument'"'? relates theory,
predicted relationships and empirical evidence in ways
to suggest which particular interpretative meanings are
reasonable and which are not reasonable for a specific
assessment use or application.

In order to meaningfully interpret scores, some
assessments, such as achievement tests of cognitive
knowledge, may require fairly straightforward content-
related evidence of the adequacy of the content tested
(in relationship to instructional objectives), statistical
evidence of score reproducibility and item statistical
quality and evidence to support the defensibility of
passing scores or grades. Other types of assessments,
such as complex performance examinations, may
require both evidence related to content and consider-
able empirical data demonstrating the statistical rela-
tionship between the performance examination and
other measures of medical ability, the generalizability of
the sampled cases to the population of skills, the
reproducibility of the score scales, the adequacy of the
standardized patient training and so on.

Some typical sources of validity evidence, depending
on the purpose of the assessment and the desired
interpretation are: evidence of the content representa-
tiveness of the test materials, the reproducibility and
generalizability of the scores, the statistical character-
istics of the assessment questions or performance
prompts, the statistical relationship between and
among other measures of the same (or different but
related) constructs or traits, evidence of the impact of
assessment scores on students and the consistency of
pass—fail decisions made from the assessment scores.

The higher the stakes associated with assessments,
the greater the requirement for validity evidence from
multiple sources, collected on an ongoing basis and
continually re-evaluated.!” The ongoing documenta-
tion of validity evidence for a very high-stakes testing
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programme, such as a licensure or medical specialty
certification examination, may require the allocation
of many resources and the contributions of many
different professionals with a variety of skills — content
specialists, psychometricians and statisticians, test
editors and administrators.

In the next section, five major sources of validity
evidence are discussed in the contexts of example
assessments in medical education.

Sources of evidence for construct validity

According to the Standards: ‘Validity refers to the
degree to which evidence and theory support the
interpretations of test scores entailed by proposed uses
of tests’ (p. 9). The current Standards' fully embrace
this unitary view of validity, following closely on
Messick’s work®® that considers all validity as con-
struct validity, which is defined as an investigative
process through which constructs are carefully defined,
data and evidence are gathered and assembled to form
an argument either supporting or refuting some very
specific interpretation of assessment scores.!!"'? His-
torically, the methods of validation and the types of
evidence associated with construct validity have their
foundations on much earlier work by Cronbach,>”
Cronbach and Meehl® and Messick.” The earliest
unitary conceptualization of validity as construct
validity dates to 1957 in a paper by Loevinger.'®
Kane!'™'® places validity into the context of an
interpretive argument, which must be established for
each assessment; Kane’s work has provided a useful
framework for validity and validation research.

The Standards

The Standards' discuss five distinct sources of validity
evidence (Table 1): content, responses, internal struc-
ture, relationship to other variables and consequences.
Each source of validity evidence (Table 1) is associated
with some examples of the types of data that might be
collected to support or refute specific assessment
interpretations (validity). Some types of assessment
demand a stronger emphasis on one or more sources of
evidence as opposed to other sources and not all
sources of data or evidence are required for all
assessments. For example, a written, objectively scored
test covering several weeks of instruction in microbio-
logy, might emphasize content-related evidence, to-
gether with some evidence of response quality, internal
structure and consequences, but very likely would not
seek much or any evidence concerning relationship to
other variables. On the other hand, a high-stakes

Table 1 Some sources of validity evidence for proposed score interpretations and examples of some types of evidence

Consequences

Internal structure Relationship to other variables

Response process

Content
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summative Objective Structured Clinical Examination
(OSCE), using standardized patients to portray and rate
student performance on an examination that must be
passed in order to proceed in the curriculum, might
require all of these sources of evidence and many of the
data examples noted in Table 1, to support or refute the
proposed interpretation of the scores.

Sources of validity evidence for example
assessments

Each of the five sources of validity evidence will now be
considered, in the context of a written assessment of
cognitive knowledge or achievement and a performance
examination in medical education. Both example
assessments are high-stakes, in that the consequences
of passing or failing are very important to students,
faculty and, ultimately, patients. The written assess-
ment is a summative comprehensive examination in the
basic sciences — a test consisting of 250 multiple-choice
questions (MCQs) covering all the pre-clinical instruc-
tion in the basic sciences — and a test that must be
passed in order to proceed into clinical training. The
performance examination is a standardized patient (SP)
examination, administered to medical students toward
the end of their clinical training, after having completed
all of their required clerkship rotations. The purpose of
the SP examination is to comprehensively assess
graduating medical students’ ability to take a history
and do a focused physical examination in an ambula-
tory primary care setting. The SP examination consists
of 10 20-minute SP cases, presented by a lay, trained
standardized patient who simulates the patient’s pre-
senting problem and rates the student’s performance at
the conclusion of the examination. The SP examination
must be passed in order to graduate medical school.

Documentation of these five sources of validity
evidence consists of the systematic collection and
presentation of information and data to present a
convincing argument that it is reasonable and defens-
ible to interpret the assessment scores in accordance
with the purpose of the measurement. The scores have
little or no intrinsic meaning; thus the evidence
presented must convince the skeptic that the assess-
ment scores can reasonably be interpreted in the
proposed manner.

Content evidence

For the written assessment, documentation of validity
evidence related to the content tested is the most
essential. The outline and plan for the test, described
by a detailed test blueprint or test specifications, clearly

833

relates the content tested by the 250 MCQs to the
domain of the basic sciences as described by the course
learning objectives. The test blueprint is sufficiently
detailed to describe subcategories and subclassifications
of content and specifies precisely the proportion of test
questions in each category and the cognitive level of
those questions. The blueprint documentation shows a
direct linkage of the questions on the test to the
instructional objectives. Independent content experts
can evaluate the reasonableness of the test blueprint with
respect to the course objectives and the cognitive levels
tested. The logical relationship between the content
tested by the 250 MCQs and the major instructional
objectives and teaching/learning activities of the course
should be obvious and demonstrable, especially with
respect to the proportionate weighting of test content to
the actual emphasis of the basic science courses taught.
Further, if most learning objectives were at the applica-
tion or problem-solving level, most test questions should
also be directed to these cognitive levels.

The quality of the test questions is a source of
content-related validity evidence. Do the MCQs adhere
to the best evidence-based principles of effective item-
writing.!® Are the item-writers qualified as content
experts in the disciplines? Are there sufficient numbers
of questions to adequately sample the large content
domain? Have the test questions been edited for clarity,
removing all ambiguities and other common item flaws?
Have the test questions been reviewed for cultural
sensitivity?

For the SP performance examination, some of the
same content issues must be documented and presen-
ted as validity evidence. For example, each of the 10 SP
cases fits into a detailed content blueprint of ambula-
tory primary care history and physical examination
skills. There is evidence of faculty content—expert
agreement that these specific 10 cases are representative
of primary care ambulatory cases. Ideally, the content
of the 10 clinical cases is related to population
demographic data and population data on disease
incidence in primary care ambulatory settings. Evi-
dence is documented that expert clinical faculty have
created, reviewed and revised the SP cases together
with the checklists and ratings scales used by the SPs,
while other expert clinicians have reviewed and critic-
ally critiqued the SP cases. Exacting specifications
detail all the essential clinical information to be
portrayed by the SP. Evidence that SP cases have been
competently edited and that detailed SP training
guidelines and criteria have been prepared, reviewed
by faculty experts and implemented by experienced SP
trainers are all important sources of content-related
validity evidence.
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There is documentation that during the time of SP
administration, the SP portrayals are monitored closely
to ensure that all students experience nearly the same
case. Data are presented to show that a different SP,
trained on the same case, rates student case perform-
ance about the same. Many basic quality-control issues
concerning performance examinations contribute to the
content-related validity evidence for the assessment.?°

Response process

As a source of validity evidence, response process may
seem a bit strange or inappropriate. Response process is
defined here as evidence of data integrity such that all
sources of error associated with the test administration
are controlled or eliminated to the maximum extent
possible. Response process has to do with aspects of
assessment such as ensuring the accuracy of all
responses to assessment prompts, the quality control
of all data flowing from assessments, the appropriate-
ness of the methods used to combine various types of
assessment scores into one composite score and the
usefulness and the accuracy of the score reports
provided to examinees. (Assessment data quality-con-
trol issues could also be discussed as content evidence.)

For evidence of response process for the written
comprehensive examination, documentation of all
practice materials and written information about the
test and instructions to students is important. Docu-
mentation of all quality-control procedures used to
ensure the absolute accuracy of test scores is also an
important source of evidence: the final key validation
after a preliminary scoring — to ensure the accuracy of
the scoring key and eliminate from final scoring any
poorly performing test items; a rationale for any
combining rules, such as the combining into one final
composite score of MCQ, multiple true—false and
short-essay question scores.

Other sources of evidence may include documenta-
tion and the rationale for the type of scores reported,
the method chosen to report scores and the explana-
tions and interpretive materials provided to explain
fully the score report and its meaning, together with any
materials discussing the proper use and any common
misuses of the assessment score data.

For the SP performance examination, many of the
same response process sources may be presented as
validity evidence. For a performance examination,
documentation demonstrating the accuracy of the SP
rating is needed and the results of an SP accuracy study
is a particularly important source of response process
evidence. Basic quality control of the large amounts of
data from an SP performance examination is important

to document, together with information on score
calculation and reporting methods, their rationale
and, particularly, the explanatory materials discussing
an appropriate interpretation of the performance-
assessment scores (and their limitations).

Documentation of the rationale for using global
versus checklist rating scores, for example, may be an
important source of response evidence for the SP
examination. Or, the empirical evidence and logical
rationale for combining a global rating-scale score with
checklist item scores to form a composite score may be
one very important source of response evidence.

Internal structure

Internal structure, as a source of validity evidence, relates
to the statistical or psychometric characteristics of the
examination questions or performance prompts, the
scale properties — such as reproducibility and general-
izability, and the psychometric model used to score and
scale the assessment. For instance, scores on test items
or sets of items intended to measure the same variable,
construct, or content area should be more highly
correlated than scores on items intended to measure a
different variable, construct, or content area.

Many of the statistical analyses needed to support or
refute evidence of the test’s internal structure are often
carried out as routine quality-control procedures. Ana-
lyses such as item analyses — which computes the
difficulty (or easiness) of each test question (or
performance prompt), the discrimination of each
question (a statistical index indicating how well the
question separates the high scoring from the low
scoring examinees) and a detailed count of the number
or proportion of examinees who responded to each
option of the test question, are completed. Summary
statistics are usually computed, showing the overall
difficulty (or easiness) of the total test scale, the average
discrimination and the internal consistency reliability of
the test.

Reliability is an important aspect of an assessment’s
validity evidence. Reliability refers to the reproducibil-
ity of the scores on the assessment; high score reliability
indicates that if the test were to be repeated over time,
examinees would receive about the same scores on
retesting as they received the first time. Unless assess-
ment scores are reliable and reproducible (as in an
experiment) it is nearly impossible to interpret the
meaning of those scores — thus, validity evidence is
lacking.

There are many different types of reliability, appro-
priate to various uses of assessment scores. In both
example assessments described above, in which the
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stakes are high and a passing score has been estab-
lished, the reproducibility of the pass—fail decision is a
very important source of validity evidence. That is,
analogous to score reliability, if the ultimate outcome of
the assessment (passing or failing) can not be repro-
duced at some high level of certainty, the meaningful
interpretation of the test scores is questionable and
validity evidence is compromised.

For performance examinations, such as the SP
example, a very specialized type of reliability, derived
from generalizability theory (GT)?"?? is an essential
component of the internal structure aspect of validity
evidence. GT is concerned with how well the specific
samples of behaviour (SP cases) can be generalized to
the population or universe of behaviours. GT is also a
useful tool for estimating the various sources of
contributed error in the SP exam, such as error due
to the SP raters, error due to the cases (case specificity),
and error associated with examinees. As rater error and
case specificity are major threats to meaningful inter-
pretation of SP scores, GT analyses are important
sources of validity evidence for most performance
assessments such as OSCEs, SP exams and clinical
performance examinations.

For some assessment applications, in which sophis-
ticated statistical measurement models like Item
Response Theory (IRT) models®*?* the measurement
model itself is evidence of the internal structure aspect
of construct validity. In IRT applications, which might
be used for tests such as the comprehensive written
examination example, the factor structure, item-inter-
correlation structure and other internal structural
characteristics all contribute to validity evidence.

Issues of bias and fairness also pertain to internal
test structure and are important sources of validity
evidence. All assessments, presented to heterogeneous
groups of examinees, have the potential of validity
threats from statistical bias. Bias analyses, such as
differential item functioning (DIF)?>?° analyses and
the sensitivity review of item and performance
prompts are sources of internal structure validity
evidence. Documentation of the absence of statistical
test bias permits the desired score interpretation and
therefore adds to the validity evidence of the assess-
ment.

Relationship to other variables

This familiar source of validity evidence is statistical
and correlational. The correlation or relationship of
assessment scores to a criterion measure’s scores is a
typical design for a ‘validity study’, in which some
newer (or simpler or shorter) measure is ‘validated’

835

against an existing, older measure with well known
characteristics.

This source of validity evidence embodies all the
richness and complexity of the contemporary theory of
validity in that the relationship to other variables aspect
seeks both confirmatory and counter-confirmatory
evidence. For example, it may be important to collect
correlational validity evidence which shows a strong
positive correlation with some other measure of the
same achievement or ability and evidence indicating no
correlation (or a strong negative correlation) with some
other assessment that is hypothesized to be a measure
of some completely different achievement or ability.

The concept of convergence and divergence of
validity evidence is best exemplified in the classic
research design first described by Campbell and
Fiske.?” In this ‘multitrait multimethod’ design, differ-
ent measures of the same trait (achievement, ability,
performance) are correlated with different measures of
the same trait. The resulting pattern of correlation
coefficients may show the convergence and divergence
of the different assessment methods on measures of the
same and different abilities or proficiencies.

In the written comprehensive examination example,
it may be important to document the correlation of
total and subscale scores with achievement examina-
tions administered during the basic science courses.
One could hypothesize that a subscale score for
biochemistry on the comprehensive examination would
correlate more highly with biochemistry course test
scores than with behavioural science course scores.
Additionally, the correlation of the written examination
scores with the SP final examination may show a low
(or no) correlation, indicating that these assessment
methods measure some unique achievement, while the
correlation of the SP scores with other performance
examination scores during the students’ clinical train-
ing may be high and positive.

As with all research, issues of the generalizability of
the results of these studies and the limitations of data
interpretation pertain. Interpretation of correlation
coefficients, as validity coefficients, may be limited
due to the design of the study, systematic bias intro-
duced by missing data from either the test or the
criterion or both and statistical issues such as restriction
of the range of scores (lack of variance).

Consequences

This aspect of validity evidence may be the most
controversial, although it is solidly embodied in the
current Standards.' The consequential aspect of validity
refers to the impact on examinees from the assessment
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scores, decisions and outcomes, and the impact of
assessments on teaching and learning. The conse-
quences of assessments on examinees, faculty, patients
and society can be great and these consequences can be
positive or negative, intended or unintended.

High-stakes examinations abound in North Amer-
ica, especially in medicine and medical education.
Extremely high-stakes assessments are often mandated
as the final, summative hurdle in professional educa-
tion. For example, the United States Medical Licen-
sure Examination (USMLE) sequence, sponsored by
the National Board of Medical Examiners (NBME),
consists of three separate examinations (Steps 1, 2 and
3) which must be passed in order to be licensed as a
physician. The consequences of failing any of these
examinations is enormous, in that medical education is
interrupted in a costly manner or the examinee is not
permitted to enter graduate medical education or
practice medicine. Likewise, most medical specialty
boards in the USA mandate passing a high-stakes
certification examination in the specialty or subspec-
ialty, after meeting all eligibility requirements of
postgraduate training. The consequences of passing
or failing these types of examinations are great, as false
positives (passing candidates who should fail) may do
harm to patients through the lack of a physician’s
specialized knowledge or skill and false negatives
(failing candidates who should pass) may unjustly
harm individual candidates who have invested a great
deal of time and resources in graduate medical
education.

Thus, consequential validity is one very important
aspect of the construct validity argument. Evidence
related to consequences of testing and its outcomes is
presented to suggest that no harm comes directly from
the assessment or, at the very least, more good than
harm arises from the assessment. Much of this evidence
is more subjective than other sources.

In both example assessments, sources of consequen-
tial validity may relate to issues such as passing rates
(the proportion who pass), the subjectively judged
appropriateness of these passing rates, data comparing
the passing rates of each of these examinations to other
comprehensive examinations such as the USMLE Step
1 and so on. Evaluations of false positive and false
negative outcomes relate to the consequences of these
two high-stakes examinations.

The passing score (or grade levels) and the process
used to determine the cut scores, the statistical prop-
erties of the passing scores, and so on all relate to the
consequential aspects of validity.>® Documentation of
the method used to establish a pass—fail score is key
consequential evidence, as is the rationale for the

selection of a particular passing score method. The
psychometric characteristics of the passing score judge-
ments and the qualification and number of expert
judges — all may be important to document and present
as evidence of consequential validity.

Other psychometric quality indicators concerning the
passing score and its consequences (for both example
assessments) include a formal, statistical estimation of
the pass—fail decision reliability or classification accu-
racy?® and some estimation of the standard error of
measurement at the cut score.>”

Equally important consequences of assessment meth-
ods on instruction and learning have been discussed by
Newble and Jaeger.>! The methods and strategies
selected to evaluate students can have a profound
impact on what is taught, how and exactly what
students learn, how this learning is used and retained
(or not) and how students view and value the educa-
tional process.

Threats to validity

The next essay in this series will discuss the many
threats to the meaningful interpretation of assessment
scores and suggest methods to control these validity
threats.

Conclusion

This paper has reviewed the contemporary meaning of
validity, a unitary concept with multiple facets, which
considers construct validity as the whole of validity.
Validity evidence refers to the data and information
collected in order to assign meaningful interpretation to
assessment scores or outcomes, which were designed
for a specific purpose and at one specific point in time.
Validity always refers to score interpretations and never
to the assessment itself. The process of validation is
closely aligned with the scientific method of theory
development, hypothesis generation, data collection for
the purpose of hypothesis testing and forming conclu-
sions concerning the accuracy of the desired score
interpretations. Validity refers to the impartial, scienti-
fic collection of data, from multiple sources, to provide
more or less support for the validity hypothesis and
relates to logical arguments, based on theory and data,
which are formed to assign meaningful interpretations
to assessment data.

This paper discussed five typical sources of validity
evidence — content, response process, internal struc-
ture, relationship to other variables and consequences
— in the context of two example assessments in medical
education.
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Gﬁﬂii’l\i‘ﬁ o. A 70-year-old woman was
brought in an emergency room with alteration of
consciousness. Her vital signs were stable, but
her Glasgow coma score was E1V1M3. After
endotracheal intubation, the next step is to provide
intravenous administration of ...

A. lumbar puncture

B. computerized scan of the brain

C. glucose with Thiamine

D. Sodium bicarbonate

' ¥
a

lusinetinai o Wandliifasuidensaiaaniy
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ﬁ%ﬂﬂﬂﬂﬁ la. Which organism is the cause
of syphilis?

A. Neisseria gonorrheae

B. Chlamydia trachomatis and Giardia lam-
blia

C. Treponema pallidum

D. Ureaplasma urealyticum and Myco-
plasma genitalium
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faad19fl @. Which of the following
statements is true regarding the etiology of an
inguinal hernia?

A. Some connective tissue diseases may
increase the incidence of inguinal hernia.

B. Patients with Marfan syndrome always
developed inguinal hernia.

C. MRI scan of pelvis is the only reliable
investigation for detection of groin hernia.

D. Persistent lifting of heavy weights
inevitably leads to the development of groin hernia.
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A228199 b. Which of the following state-
ments is true regarding saccular theory of indirect
inguinal hernia formation?

A. An increased intra-abdominal pressure
is the cause of inguinal hernia.

B. A developmental diverticulum associated
with a patent processus vaginalis is the cause of

inguinal hernia.
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C. All persons with a persistent processus
vaginalis will develop an inguinal hernia.

D. Adirectinguinal hernia is caused by the
weakness of the posterior inguinal wall.
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A. acute mesenteric lymphadenitis, pelvic
infammatory disease, twisted ovarian cyst

B. acute mesenteric lymphadenitis, Meckel
diverticulitis, acute cholecystitis

C. Meckel diverticulitis, twisted ovarian cyst,
sigmoid diverticulitis

D. pelvic inflammatory disease, acute
gastroenteritis, right ureteric calculi
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A. Amoxycillin PO
B. Ceftazidime IV + Amikacin IV
C. Amphotericin B IV + Ceftazidime IV
D. Cloxacillin IV + Metronidazole IV
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Siriraj Health science Education Excellence center

MCQ Item Analysis

Cherdsak Iramaneerat
Department of Surgery

Faculty of Medicine Siriraj Hospital
Mahidol University

Objectives

Wafugan1sausnLa? 919n3dEidauTHA1NNTa

—a8unenan1siirszidaday MCQ Aldusemounnerans
Anwlandnegnaiag

—hnanisiinszidedeuluduuwimidlumsimwiguninaes
Fasau McQ luniAdznzasnwle’

—uaniledan1sseds uazdadninlunsiiAszinan1saey MCQ

Two Parts of ltem Analysis

® Item statistics
—Item difficulty
—Item discrimination
—Distractor functionality

® Test statistics
—Internal consistency reliability
—Standard deviation and mean
—Average difficulty

—Average discrimination

Cherdsak.ira@mahidol.ac.th

Nov 2018

ltem Analysis

® A group of statistical analyses having two characteristics:
—The data consist of actual responses of test takers to
individual test items
—The primary purpose is to gain information about the

items (rather than about test takers)

Livingston SA. ltem analysis. In: Downing SM, Haladyna TM. Handbook of test development.
Mahwah, NJ: LEA, 2006, p. 421-444.

Outline

® ltem statistics
® Test statistics
® Applications

® Limitations

ltem Statistics

Looking at individual test items
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Item Difficulty

« Proportion of examinees answering an item correctly (p)

C = number of examinees with a correct answer
| = number of examinees with incorrect answers

* Ideal: 0.45-0.75

» Good: 0.76 — 0.91

* Acceptable: 0.25 — 0.44

* Problematic: < 0.24 or > 0.91

MCQ item analysis

Point-Biserial Correlation

— The correlation between an item score with the
total score

* Range:-1.0-1.0
« Point-biserial of an item should be
positive
— Ideal: 0.20 or higher
— Acceptable: 0.1 - 0.19
— Problematic: < 0

MCQ item analysis.

Siriraj Hospital’s IA report

No.: i p Vaiue : .84 Tpbi : 0.23

A B c #* D

m

002 | 698 |-018 | 508 | .017| 857 | 023 | 6381] -0.07 | 1556

MCQ item analysis

Cherdsak.ira@mabhidol.ac.th

Nov 2018
Item Discrimination

« The ability of an item to discriminate high scorers from low scorers
« Point-biserial correlation (r)

Mp = Mean score of examinees with a correct answer

Mg = Mean score of examinees with incorrect answers

SD = Standard deviation of test scores

P = Proportion of examinees with a correct answer

q = Proportion of examinees with incorrect answers
MCQ item analysis

Distractor Functionality
A functioning distractor is an incorrect option that:
1. Is chosen by at least 5 percent of examinees
2. Has a negative point-biserial correlation with the total
score
MCQ item analysis 1
Test Statistics
Looking at the whole test
MCQ item analysis
2
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Reliability

Consistency of test scores

—If we test the students again, will they get the same
scores?

—Range: 0 - 1

—High values: highly consistent test scores

How Much is Enough?

» Depends on test scores uses
—High-stakes exam: 0.9 or higher
—Medium-stakes exam: 0.80 — 0.89
—Low-stakes exam: 0.70 — 0.79

Mean and Standard Deviation

® Effective instruction => All students can do the test well.
—High mean scores
—Low standard deviation
® High standard deviation: Wide range of students’ scores
—Some students can solve the problems in the tests, while some
students cannot do.
® Too difficult test => Most students fail to get correct answers.
—Low mean scores

—Low standard deviation

MCQ item analysis

Cherdsak.ira@mahidol.ac.th

Nov 2018

Internal Consistency Reliability

® Consistency of test scores: If we test the students again, will
they get the same scores?

® In MCQ exam, one commonly reported index of reliability is
Cronbach’s Alpha

number of testlets
score variance of total scores
score variance of the i testlet

MCQ item analysis

Improving Reliability

* Increase the number of test items

+ Adjust item difficulty to obtain larger
spread of test scores

+ Adjust testing conditions to eliminate
interruptions, noise, and other
disrupting factors

« Eliminate subjectivity in scoring

Average Difficulty

Average of p values of all items on the test
Small group of students:

—Difficult to interpret

—Depends on the ability distribution of students
Large group of students:

—Assume a fair sampling of students

—Indicates the average difficulty of the whole test

MCQ item analysis
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Average Discrimination Applications

® Average point-biserial correlation of the whole test 1. Posttest score adjustment
® Indicates how good the items on the test can differentiate high 2. ltem revision

scorers from low scorers. 3. Item pool management
® High values generally indicate a good test. ) .

4. Improvement of instruction
® Effective instruction: All students can do well on the test.
—A low value does not necessarily indicate bad items.
MCQ item analysis MCQ item analysis
Limitations Summary
1. Sample dependency ® |tem statistics
2. Reliability is the property of test scores, not test items. ® Test statistics
3.  Numbers are there to serve us, not the other way ® Applications
around. ® Limitations

MCQ item analysis MCQ item analysis

"

We all need people who
will give us feedback
] : "
That's how we improve.
Bill Gates
MCQ item analysis
Cherdsak.ira@mahidol.ac.th 4
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TUsnsuitasgdiagau
qu 2.0

a1ssiau : SIID 521 (Basic Sciences)

Ut : 22 furnau 2555
ANUIUasAU = 120
UKL "aL = 244

Difficulty Index --> p-value ( proportion of students answer item correctly )

number of students answer correctly

p-Value =
total number of students answer that item

Discrimination Index --> D or r-value --> Point-biserial correlation coefficient ( r pbi )

SCORE STATISTICS
Mean = 68.152 S.D.= 11.915
Mode = 65 (freq= 14 )
Max = 94 Min = 28
DIFFICULTY INDEX (p value)
Average (p-bar) = 0.566 Maxp= 0.990 Minp=0.010

DISCRIMINATION INDEX (D or r value)
Average (D-bar) = 0.244 MaxD = 0.680 MinD = -0.180

RELIABILITY COEFFICIENT (rtt) =  0.847
(Kuder-Richardson formula 20)

STANDARD ERROR OF MEASUREMENT (SEM) =  4.655
(S.D. x SQR(1-rtt))
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No.: 1 p Value : 0.55 rpbi : 0.37 No.: 2 p Value : 0.74 rpbi : 0.00

A B * C D E A B c * D E
Fpbi =~ % | Fpbi| % | Fpbi| % fpbi = % | I'pbi % fpbi % | fpbi | % | Fpbi | % Fpbi | % | Ipbi %
-0.24 | 21.31 -0.10 | 1352 037 | 5492 016 615 -007 410 | 002 | 533 | 0.07 | 1148 .002 123 000 7418 -009 779
No.: 3 p Value: 0.84 rpbi : 0.25 No.: 4 p Value : 0.68 rpbi: 0.43

A * B c D E A B * C D E
fpbi | % | fpbi | % | Fpbi| % | fpbi % | TIpbi % fpbi | % | fpbi % | Fpbi | % | Fpbi % | Fpbi %
-0.22 | 14.34| 025 | 8443 001 | 041 | 000 | 000 -012 041 | -0.26| 8.20 | -0.09 | 820 043 6803 -006 164 -029 13.93
No.: 5 p Value : 0.92 rpbi: 0.26 No.: 6 p Value : 0.75 rpbi: 0.30

A B * C D E * A B c D E
fpbi = % | Ipbi % | Tpbi| % | Fpbi | % | Fpbi % fpbi | % | Tpbi % | TFpbi| % | Fpbi| % | Tpbi %
-0.16 | 4.10 | -007 | 041 026 | 91.80 -0.16 287 -008 082 | 030 | 7459|-0.03 | 1393 .022 287  -024 369 -017 492
No.: 7 p Value : 0.99 rpbi : 0.06 No.: 8 p Value: 0.70 rpbi: 0.53

A B c D * E * A B c D E
fpbi % Ipbi % Ipbi % Ipbi % Ipbi = % Ipbi % Ipbi % Fpbi % Fpbi % fpbi %
-0.06 082 | 0.00 | 000 | 0.00 | 0.00 000 | 0.00 006 99.18 | 053 |7049|-0.13 | 123 021 574 -038 1721 -017 533
No.: 9 p Value : 0.63 rpbi: 0.19 No.: 10 p Value : 0.90 rpbi: 0.25

A B c D * E * A B c D E
fpbi = % | Ipbi % | Ipbi| % | Fpbi | % | Fpbi % fpbi | % | Tpbi % | Fpbi| % | Fpbi| % | TIpbi %
0.00 | 041 | 0.00 | 0.00 | 0.01| 2.05 -0.19| 3443 0.19 6311 025 90.16 | -0.09 041  -022| 902 -008 041 000 000
No.: 11 p Value: 0.54 rpbi : 0.48 No.: 12 p Value : 0.55 rpbi: 0.47

A B c * D E A * B c D E
fpbi = % | Fpbi | % | Fpbi | % | Fpbi| % | Ipbi % fpbi = % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi %
-044 3197 009 | 451 | -0.05| 861 048 5369 -006 1.23 | -0.27 | 2828| 047 | 5492 0.00 000 -024 1107 -0.16 574
No.: 13 p Value : 0.81 rpbi: 0.32 No.: 14 p Value: 0.45 rpbi: 0.39

A B * C D E A B c D * E
fpbi | % | Tpbi | % | Tpbi| % | Tpbi % | Fpbi % | Tpbi % | Tpbi| % | Fpbi | % | Tpbi % | TFpbi %
023 | 533  -016 | 984 032 ‘ 81.15 | -0.13 ‘ 328 -006 041 -0.22 34.84|-0.09 164 -0.17‘ 11.89  -0.08 ‘ 6.15 039 45.49
No.: 15 p Value: 0.73 rpbi: 0.32 No.: 16 p Value : 0.09 rpbi: -0.03

A * B c D E A B c D * E
Fpbi = % | Fpbi | % | Fpbi | % | Fpbi| % | Ipbi % Fpbi = % | Fpbi | % | Fpbi | % | Fpbi % | Fpbi %
-0.24 | 246 | 032 | 7295 017| 205 | -017 | 2172 -007 041 | -0.14|11.89| 0.15 | 7008 .018 328 008 574 -003 861
No.: 17 p Value : 0.36 rpbi: 0.13 No.: 18 p Value : 0.83 rpbi: 0.06

A B * C D E * A B c D E
fpbi | % | fpbi | % | Ypbi| % | Tpbi % | fpbi % | fpbi % | Tpbi| % | Fpbi | % | Tfpbi %  Fpbi %
-0.05  4.10 | 006 | 22.13| 0.13 ‘ 35.66 -0.07‘ 943 -012 2869 006  8279| 0.01 | 082 -0.05‘ 2.05 -0.10‘ 492 001 943

Page 1/7
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No.: 19 p Value : 0.25 rpbi: 0.04 No.: 20 p Value: 0.36 rpbi: 0.55

A B c * D E A * B c | D E
I'pbi % Ipbi % ||'pbi % Ipbi % Ipbi = % I'pbi % I'pbi % Ipbi % Ipbi % Ipbi = %

-0.10 | 51.23 | 0.04  13.11| 0.00 | 0.00 0.04 2459 0.05 11.07| -0.21 2254| 055 | 3566 -0.12| 246 -0.25 34.43 -0.19 4092

No.: 21 p Value : 0.81 rpbi: 0.20 No.: 22 p Value : 0.46 rpbi: 0.47

* A B Cc D E * A B Cc D E
Ipbi % Ipbi % Ipbi % Ipbi % Ipbi = % I'pbi % Ipbi % Ipbi % Ipbi % Fpbi = %

0.20 | 80.74 | -0.07 | 3.69 | -0.13|11.89 -0.05 1.64 -0.11 2.05 047 | 4590 -0.14 615  -0.11| 492 -0.18 17.21 -0.24 2582

No.: 23 p Value : 0.00 rpbi : -0.06 No.: 24 p Value : 0.64 rpbi: 0.40

A B % C ' D E A B % C ' D E
fpbi = % | fpbi| % | fpbi | % | Fpbi % | fpbi % | Tpbi % | Tpbi % | fpbi | % | fpbi % | Fpbi %

-0.03 | 0.41 | 0.00 | 041 -0.06‘ 0.41 —0.14‘ 410 016 94.26/ -0.08 533 | -0.16 | 943 0.40‘64.34 -0.20  9.02 -0.21 11.89

No.: 25 p Value : 0.61 rpbi : 0.40 No.: 26 p Value: 0.70 rpbi : 0.47
c

* D E A B Cc D * E
pbi %

fpbi % | Tpbi | % | Fpbi| % | Tpbi % | Tpbi % | Tpbi| % | Fpbi| % | Tpbi % | Fpbi %
015 287 | 010 | 1341 -023 1434 040 6066 -019 9.02 -0.15 7.38 | -022 984  -026 779 -018 533 047 69.67

No.: 27 p Value : 0.51 rpbi: 0.35 No.: 28 p Value: 0.50 rpbi: 0.17
A * B c D E * A B c D E
I'pbi % Ipbi | % Ipbi | % Ipbi % | fpbi % Fpbi | % fpbi | % Fpbi | % Ipbi % | fpbi %

-0.15 | 9.02 | 0.35 | 50.82 | -0.26 | 25.82 -0.05 | 5.33 -0.02 | 9.02 0.17 | 4959 | -0.17 | 2049 | -0.03| 451 -0.04 1598 0.01 943

No.: 29 p Value : 0.75 rpbi: 0.17 No.: 30 p Value : 0.58 rpbi: 0.37
A B c D * E A B * C D E
Tpbi| % | Tpbi | % | Tpbi| % | Tpbi % | Tpbi % | Tpbi % | Fpbi| % | Fpbi | % | rpbi| % | fpbi %

-0.09‘14.34 -0.16‘ 328 | -0.01| 287 -0.06 6 492 0.17 7459 -0.22‘ 6.15 -0.30‘31.15 037 | 5779 0.05 | 492 0.00 0.00

No.: 31 p Value : 0.86 rpbi: 0.28 No.: 32 p Value: 0.88 rpbi : 0.32
* A B c D E A B * C D E
Tpbi | % | Tpbi % | Tpbi| % | fpbi| % | fpbi % | Tpbi % | Tpbi| % | Fpbi | % | Fpbi | % | fpbi %
028 86.07|-005 205 -021| 943 | 010 123 -017 123 -0.30 | 820 | -0.16 | 287 032 8770 0.03 123 0.00 0.00

No.: 33 p Value : 0.44 rpbi : 0.37 No.: 34 p Value: 0.73 rpbi: 0.25

A * B Cc D E * A B Cc D E
Ipbi % Ipbi % Ipbi % I'pbi % Ipbi = % Ipbi % I'pbi % I'pbi % I'pbi % Ipbi = %

009 | 492 | 0.37 | 4426 -041|45.08 0.01 246 -0.03 3.28 025 | 7254 -022 | 9.02 -015| 615 -0.05 1.23 -0.02 11.07

No.: 35 p Value : 0.45 rpbi: 0.42 No.: 36 p Value : 0.68 rpbi: 0.35
A B c D * E A B % C D E
fpbi | % | Fpbi| % | fpbi | % | fpbi| % | fpbi % | Tpbi | % | Fpbi| % | fpbi | % | Fpbi | % | Fpbi %

0.06 | 9.02 —0.18‘12.30 -0.38 | 1844 -0.06 | 15.16 0.42 4508  -0.15 | 4.51 —0.29‘16.39 0.35 | 68.03 -0.04 697 -0.07 4.10
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No.: 37 p Value : 0.29 rpbi: -0.02 No.: 38 p Value: 0.75 rpbi: 0.11
A B c D * E * A B c D E
Ipbi % Ipbi % Ipbi % Ipbi % fpbi % Ipbi % Ipbi % Fpbi % Ipbi % Fpbi = %
-0.05 | 2.05 | 022 | 5205 -014| 7.38 | -020| 9.84 -0.02 2869 0.11 | 7459 | -0.11 | 22.95 -0.14| 0.82 | 0.08 082  0.08 082
No.: 39 p Value : 0.51 rpbi: 0.23 No.: 40 p Value : 0.21 rpbi: 0.13
A B % C D E A * B c D E
% | Fpbi | % | Fpbi| % | Fpbi| % | Trpbi % fpbi | % | Ipbi % | Fpbi| % | rpbi % | Ypbi %
1025 -0.21 | 27.46 | 023 5123 -0.07 902 009 1.64  0.00  4057| 0.13 | 20.90| 000 | 451 007  17.62 -021 16.39
No.: 41 p Value : 0.42 rpbi: -0.03 No.: 42 p Value : 0.79 rpbi : 0.33
A B c * D E A * B c D E
I'pbi % I'pbi % I'pbi % I'pbi % Fpbi | % I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = %
0.02 | 7.38 | 0.07 | 43.03 -002| 041 | -0.03 41.80 -010 7.38 -022 533 | 0.33 | 7910 -020 4.92  -002 287 -015 7.79
No.: 43 p Value : 0.81 rpbi: 0.37 No.: 44 p Value : 0.56 rpbi : 0.34
* A B c D E A B % C D E
Ipbi | % I'pbi % Ipbi % Ipbi % | Ipbi % fpbi | % Ipbi | % Fpbi | % Ipbi | % | Fpbi %
0.37 | 80.74 | -0.33 | 14.75| 001 | 082  -014 205 -007 164  -014 1.64 | -0.18 | 656 0.34 | 5574 -0.22 | 20.08 -0.05 1598
No.: 45 p Value : 0.86 rpbi: 0.39 No.: 46 p Value : 0.81 rpbi: 0.31
A B c D * E A * B c D E
fpbi | % Ipbi % Ipbi % Ipbi % | Ipbi % Fpbi | % Ipbi | % Fpbi | % Fpbi | % | Fpbi | %
-0.16 | 205 | -011 | 0.82 | -0.04| 123 -0.33 | 984 039 86.07 | -0.19 | 1066 | 0.31 | 80.74| -009| 287 -015| 164 -0.15 4.10
No.: 47 p Value : 0.93 rpbi: 0.26 No.: 48 p Value : 0.07 rpbi : -0.20
* B c D E A B c %D E
% | Fpbi | % | fpbi | % | Fpbi| % | fpbi % fpbi | % | Ipbi % | Fpbi| % | rpbi| % | Fpbi %
246 | 0.26 | 9344 -001| 082 -017| 164 -015 164 -020 | 1270 -0.08 | 451 | -018| 287 | -020 6.56 0.37 73.36
No.: 49 p Value : 0.95 rpbi: 0.21 No.: 50 p Value : 0.83 rpbi : 0.24
A B c * D E A B % C D E
rpbi | % I'pbi % Ipbi % Ipbi % | rpbi % Fpbi | % Ipbi | % rpbi | % Ipbi | % | Ipbi | %
0.00 = 0.00 | 0.00 | 0.00 -021| 492 021 |9508 000 000  0.00 | 000 | 000 0.00 0248320 -023|1598 -0.09 082
No.: 51 p Value : 0.76 rpbi: 0.26 No.: 52 p Value : 0.70 rpbi: 0.24
* A B c D E A B c %D E
I'pbi % I'pbi % I'pbi % I'pbi % Ipbi = % I'pbi % I'pbi % I'pbi % I'pbi % pbi %
0.26 | 76.23 | -0.14 | 2.87 | -0.04| 246 | 007 041  -023 1803 -0.15 0.82 | -021 11.89 0.01 1270 025  70.08 -0.16 451
No.: 53 p Value : 0.51 rpbi: 0.31 No.: 54 p Value: 0.37 rpbi: 0.28
A % B c D E A * B c D E
fpbi | % | Tpbi % | Tpbi| % | fpbi % | Fpbi % | Tpbi| % | Tpbi % | Fpbi | % | Fpbi % | F