Typography and text design
for
science editors



Designing effective documents

A communication is effective if its ‘wording,
structure, and design are so clear that the
intended audience can easily find what they
need, understand what they find, and use that
information’.

From definition adopted by International Plain

Language Working Group



Blunder at the Oscar awards ceremony

[t was the greatest mistake in Academy
Awards history. Moonlight . . . won over La
La Land . . . but Moonlight’s win was
overshadowed by a massive blunder which
saw Faye Dunaway announce La La Land as

the Best Picture.
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Good practice: Abstract in larger font

Orliginal research

Accessing care in multidisciplinary pain treatment
facilities continues to be a challenge in Canada
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10 document time to access and types of services, and (3)
10 compare the results to those obtained in 2005-2006,
Methods This cross-sectional study sed the same
MPTF definition as in 2005-2006—that is, a dinic
staffed with professionals from a mindmum of theee
different disciplines (including at least one madical
specialty) and whase services were integrated within the
faciity. A comprehensive search strateqy was used to
identify existing MPTFs across Canada. Administrative
feads at each MPTF wese invited to compiete an online
questionnaire regarding their facilities.

Results Questionnaires were compieted by 104 MPTFs
(response rate 79.4%). few changes were observed in
the distribution of MPTFs across Canada compared with
12 years ago. Most (91.3%) are n large

m12

6,1/ 1819

Howard Intrater,

in natore? *° In its 2019 report, the Canadian Pain
Task Foece concluded that pharmacological treat-
ments are most effective when combined with
physical, psychological, and self-manzgement tech-
nigues within an integrated multidisciplinacy pain
management plan.®

v pain facilities
(MPTFs) exist within tiered pain management
networks to provide integeated multimedal care
for people living with CB pacticalacly when it is
associated with mood and sabstance ose disorders
MPTFs also provide interventonal procedares,
education, training, research, and support o those
who provide care in commanity or primary care
settings.
In 2005-200€, Peng et a! found that the median
wait time for x first consuitation in 2 Canadian
pablic MPTT was € months and coald be as long

2 Syesrs’' Farthermore, 50% of clinics were

urban ities. Prince Fdward ksland and the Temitories still
lack MPTFs. The number of pediatric-only MPTFs has
nearly doubled but remains small (n=-9). The median wait
time for a first appointment in publicly funded MPTFs is
ahout the same as 17 years ago (5.5 vs 6months). Small
but pasitive changes were also abserved.

Condusion Accessibility to public MPTFs continues to
be limited in Canada, resulting in lengthy wait times for
a first appomtment. Community-based MPTFs and wirtual
care initiatives to distribiste pain senvices into regional
and remote commanities are needed 1o provide patients
with CP with optimal care.

INTRODUCTION

About one in five Canadians reports from chronic
pain {CP).*  Persistent pain has numerous delete-
ticas effects on physical, perchological, and social
fi g and thereby z
heslth-related qoality of life** While Canadian
data ace leas robuse, the estimated total direct heaith-
care costs of CP and its indirect costs related to loss
of productivity range between 560 and 635 billion
annaally in the USA” Applying these estimates to

the Canzdian popalation, the torsl annazl costs of
CP wouald exceed 5€billion.

The International Aszociation for the Study of
Pain ds an i dal care

in major acban cities and there were
none on Prince Edward Island oc in the Territories.
Since 2003, the population of Canada has increased
16.9% znd aged, with the proportion of those
€5ears and older having augmented from 13.1%
to 17.598,'2 ** resalting in a growing demand on
MPTF's services An update of the Canadian
MPTFs landscape is also warranted in the context
of the opicid crisiz and its impact on car healthcare
aystem.

Farthermore, in recent months, the capacty to
maintzin pain services has been challenged by the
impact of the COVID-19.%

In taying the foundation for the development
and implementation of 2 Canadian national pain
steategy, it is important to review MPTFs in order
to inform the development of policy that impraves
the care of those living with CP and plans for conti-
naity of care in times of crisis sach 23 the COVID-19
pandemic **

The aims of this study were (1) to examine the
carrent distribution of MPTFs in Canada's 10
provinces and 3 territories, (2) to document time
%o access and types of services, and (3) to compare
these resalts to those obtained in 2005-2006.

METHODS
This stady used the same overall methods 13 the
ones we uzed in 2005-2006.° A comprehensive
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Background Multidisciplinary pain treatment facilities
(MPTFs) are considered the optimal settings for the
management of chronic pain (CP). This study aimed (1) to
determine the distribution of MPTFs across Canada, (2)
to document time to access and types of services, and (3)
to compare the results to those obtained in 2005-2006.
Methods This cross-sectional study used the same
MPTF definition as in 2005-2006—that is, a clinic
staffed with professionals from a minimum of three
different disciplines (including at least one medical
specialty) and whose services were integrated within the
facility. A comprehensive search strategy was used to
identify existing MPTFs across Canada. Administrative
leads at each MPTF were invited to complete an online

Task Force concluded that pharmacological treat-
ments are most effective when combined with
physical, psychological, and self-management tech-
niques within an integrated multidisciplinary pain
management plan.’

Multidisciplinary  pain treatment facilities
(MPTFs) exist within tiered pain management
networks to provide integrated multimodal care
for people living with CP, particularly when it is
associated with mood and substance use disorders.
MPTFs also provide interventional procedures,
education, training, research, and support to those
who provide care in community or primary care
settings.
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From font to a published document

Letters: font (typeface)

Words, spacing between words

Lines: length, line endings

Paragraphs: line spacing, para markers

Headings: hierarchy (levels of headings)



Examples of research, 1

Characters shown in random sequence

Twenty typefaces, 47 characters:
a-z,0-9,+=+?2% +$# @ &!

Each character for 34 ms at 1.5 seconds

Scored for accuracy

Small c and e: Garamond, 10% correct; Verdana,

10090 correct



Legibility of small

and
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Examples of research, 2

- - B = e=—a -— - - = - — = e

Top row significantly more legible than bottom row



Choosing a font, 1

Required characters and symbols available
Legible at small sizes
Clearly distinguishable characters

Fasy availability on most devices and systems



Nature journal redesigned, 1

‘Science sorely needs best practices in visual
communication as well as in information design,
a mature field with quantitative methods.’

— Kelly Krause, Creative Director, Nature

“The ‘flavour’ of the typeface
—thefeelingsitevokes, its
personality —evolved over
several months.”




Nature journal redesigned, 2

characters. So we have made the sub- and
superscript characters larger than stand-
ard, and created a Greek alphabet carefully
honed to convey scientific meaning rather
than typical Greek-language prose — for
example, clearly rendering an alpha (o) in a
shape thatlooks like a mathematical symbol,
so thatitis not easily confused with a Latin
italic letter a. We have also made the italics
more slanted so they are more distinct; sin-
gleitalic characters, such as A for Planck’s

Harding is designed to cope across the
disciplines. It boasts an unusually large range
of special characters, from triple prime and
nablatoafullsetofastronomical symbols and
the ‘click’ phonemes found in some African
languages.

A key consideration in Harding’s over-
all design is performance on small digital
screens. To boost readability in a limited
space, it helps to enlarge the main portion
of the lower-case letters, while making the
ascenders and descenders (asin‘h’and ‘g,
respectively) smaller. Ultimately, this ren-
derslong, complex strings of words easier



Nature journal redesigned, 3: Harding’s range of characters

ABCDEFGHIIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyzABCDEFGHIIJ
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Required characters, 1

5 1 | W|sh '
fjj | the English
| language

B had more
interéfBting
characters.




Required characters, 2

A « alpha

Bp
Iy
Ao
E e

AA
Mu

beta
gamma
delta
epsilon
zeta

eta
theta

lota
kappa
lambda
mu

Yy
2w

nu

Ksi
omicron
pi

rho

. sigma

tau
upsilon
phi

chi

psi
omega



Choosing a font, 2

Appropriate ‘atmosphere’ value: formal, informal,

technical, elegant, neutral, funky, . . .



From highly format to very informal

1

J@ We,the CHANCELLOR,
the VICE - CHANCELLOR
and the MEMBERS
of the EXECUTIVE COUNCIL,

on the recommendation of the SENATE

of the UNIVERSITY of POONA certify
%‘)’ thal ;774
7 M&.WW; :

e

S %ﬁsﬁ 7 P R T S

for the Degree of

ﬁﬁarhdmf of Medicine_
& Bachelor of Surgery

in__ Mfacd 1958 and having passed
in the cmmlm

the said degree I‘u been 2 :
conferred on hiwiat PUNE on A ’
One Thousand Nine Hundred _._(,f i 2
IN TESTIMONY whereof are set the Seal of ’
University and the Signature of the vice-
Chancellor.

\ |¢E—CHANC!LI.OR.

The sun is hot,
the water's cool.
Won't you join us

as we party in our pool?

It's my Sweet 16!

Hope you join us!

» On

' Love,

* From to

. Sam
At



Comic Sans




Use well-designed fonts: | | 1 test

o1 I17 Ha e IU

Verdana Droid Sans FF Meta National Heinemann

L | e 1

Avenir Futura Gotham Benton Sans Helvetica

N ; e
Gill Sans ogmlztm tbe;‘l:%:;lz,l:ty Mostra Nuova




Fonts for small sizes, 1

Minuscule, by Thomas Huot-Marchand
Five versions, optimized for 2-6 points
6 (Minuscule Six), 5 (Cing), 4 (Quatre),

3 (Trois), and 2 (Deux)

Bell Centennial, by Mathew Carter

for telephone directories



Fonts for small sizes, 2

a g a )

Typographles

C-mpactes.




Fonts for large sizes

= Quarto meant for use at 16 points or larger.

Myths and Metaphors

" ClearView for US highway signs: easier to read at

long distances and in darkness



Typefaces without serifs and with serifs

IND
IND



Apex of capital A

Senf or cusp on left.

Serifs both sides.

A

A

Senf or cusp on
right.

Mo senfs or cusps.



Lowercase (small) ¢

Single-storey (with
or without loop).

g

g

Double-storey (with
or without gap).

Mo gap.



Dot on small i and |

Circular or oval dot.

Diamond-shaped
dot.

Mo dot.

Square or
rectangular dot.

Triangular dot.



Avoid spacing lowercase letters

11. Barman, A., Prabhu, P, Narne, V.K., Singh,
N.K. & Spoorthi, T. (2017). Low frequency bi-
syllabic wordlists in a south-Indian language,
Kannada: Development, standardization and
validation. |Hearing} Balance &
Communication, 15(1), 38-47.

12. Barman, A., Prabhu, P., Narne, V.K,,
Thammaiah, S., Singh, N.K., & Gupta, M.
(2017). Development and standardization of
auditory low-frequency word lists in Hindi.
Journal of|Hearing|Science, 6(4), 39-49. doi:
10.17430/899781.




Spacing between words: even right edge but variable word spacing

—,> At the very back of the eye is the retina, which
is the image-detecting zone. If you look at the retina

under a microscope, there is a tangle of cells

seemingly forming a jumbled mass that looks
somewhat like a net—hence the name retina, from

—> the Latin rete for ‘net’. These cells in the retina

respond to changes of light.



Spacing between words: uneven right edge but uniform word spacing

At the very back of the eye is the retina, which is the
image-detecting zone. If you look at the retina under
a microscope, there is a tangle of cells seemingly
forming a jumbled mass that looks a little like a
net—hence the name retina, from the Latin rete for

‘net’. These cells in the retina respond to changes of
light.




How we read, 1
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How we read, 2

Fixate on spot, pause to absorb text, jump to next spot
.. . sweep back to the beginning of next line.
Fixations (200-250 ms) alternating with saccades, or
jumps (20-35 ms); fixations always within a word
Only 10-12 letters per saccade: 3 or 4 to the left of
fixation, 7 or 8 to the right

Scanning ahead to the right for the next ‘landing site’



Adjust line length

“Reading a long line of type causes fatigue: the reader
must move his head at the end of each line and search
for the beginning of the next line. ... Too short a line

breaks up words or phrases that are generally read as

a unit.”

James Craig, Designing with Type



Adjust line length and line spacing

Lines too long: lines skipped or read twice
Lines too short: tired eyes because of constant

focusing and re-focusing

Line length: margins and font size

Lines too close: dense-looking page



Avoid long lines and skimpy margins

The centerpiece of the pathophysiology process in PTSD is the amygdala - a brain structure that governs an individual's ability to experience
fear and allows them to learn to avoid pain by inferceding emotion and attention. In addibion to this, the amygdala stimulates the nearby
hippocampus {a brain structure) which learns and forms new memaories specific fo the danger(s).

Frior o onset of FTS0 when an individual is exposed to trauma, there is a heightened response of signals from the amygdala. These signals
activate the hippocampus fo allow for an easier access to the traumatic memories in any future settings.

Eventually, in PTSD individuals once the amygdala is hyper-activated, the individual will evaluate objects and crganisms in the enviromment
even before interacting with them and thus producing avoidance behaviors.

In chronic PTS0D individuals, an easier access to the traumatic memories from hippocampus increase the magnifude of flashbacks leading to
frequent relapses.

In addifion to these mechanisms of the amygdala and hippocampus, several other neuroiransmitters play an important role in the
pathophysiology process of PTSD.

Average length of full lines: 138 characters



Adjust line length: columns

Single column: conventional, book-like, line length
critical, good for plain text (without tables, figures, etc.)
Double column: manageable line length, smaller font
Two unequal columns: narrow for headings,

wide for text

Three columns: more magazine-like; suitable for non-

text adjuncts (photos, ‘pull quotes’, tables, notes, etc.)



Single column: examples

PAPERS

oped health care systems []. Access to bealth services, adequate nutrition and sanitation is often not availsble
1o refugees during their fight [8].

Although hundreds ol thousands of Asylum seeker and refugees (ASER) have sought asylum in Germany in
Tecent years, comparatively fittle is kmown shout their medica] needs and disease burden. Previous publica-
tions focused on communicable diseases such as HIV (human immunodeficiency virases), tuberculosis, heps-
titis, scabies, etc., as well as the vaccination status. [0 Although the overall prevaience of HIV, hepatitis B
=nd ( and tuberculosis appear to be low; certain refupee subgroups sre penticolarly affected by these diseases
[9,13-15]. Thus fr, few studies addressed the overall demand for medical care, or diagnoses and drug pre-
scriptions in initial refugee reception settings [16-20]. To develop strategies for providing health care o mi
grant and refugpe communities and enhancing service poficies, we aim to describe pattesns of diagnoses and
drug prescription mtes in this understudied population. To this end, we snalysed medical encounters from
two reception &dilities in Germany, taking sociodemogzaphic factors into account.

METHODS

Data collection and management

A retrospective analysis of 2l diagnoses (coded according to the International Statistical Classification of Dis-
eases and Retated Health Problems [ICD-10]) nd presceptions (coded according to Anstomical Therzpeu-
tic Chemical Classification System [ATC] and dosage form) of each ¢ was

collected from health records inchxed patients’ ape, sex, refugee status, and nationality, Chart review was
performed by medical students under the supervision of experienced medical doctors. Al coliected data was
pseudonymised. In order to calculste prevalences over the course of the yezr, data on the number of accom-
modated residents for each day of the study were provided by the initial reception centres. Patienis’ regions
and countries of origin were recorded in the patient charts according to the official identity docurnents tssued
10 the individual from the local government as part of the legal asylum process in Germany. For resettied ref-
ugees, where no country of origin could be determined, the last country of residence was coded instead. We
grouped patients’ regions of origin in accordance with the Worki Bank Atlas of Sustainable Development Goals
2018 [21]. In cases of stateless patients or where the country of origin was unknown or under investipation,
the origin of patients was coded as *stateless” and “unlmown” respectively.

Study population and setting

In this study, all medical encounters from two large initial reception centres in Germany were analysed. The
first cohort (n- 1747 patients) was ensolled st an on-site medsical unit in 2 reception centre for newdy arriving
ASER in Celle. Northem Germanyy, betwern September 2015 and June 2016 This facifity was 2 temporary
shelter built to cope with the Zrpe influx of asylum seckers during the 2015 refupee crisis and dosed when
numbers of asylum seekers decreased in 2016. Parts of this cohort were previously described [22,23]. The
second cohort (n-3111 patients) was enrolled in 2 permanent reception facility in Friedland, Central Ger-
many, from Augast 2017 to January 2019. A subset of this cohort has already been described [24). Newly ar-
rived asylum seekers were accommiodated in these reception facilities for 2 transitional period, ususlly 3 few
weeks 10 2 few months, upon entering the country and claiming asylum. A second category of refugees called
“resettlemnent refupees” were also accommodsted in Friedland. These resettlement refugpes have been recog-
nized by the UNHCR (United Nations High Commissioner for Refupees) as particularly vuinerable, since they
cannot return to their home country, nor can they stay in the country to which they have fied. As pant of mul-
tilateral apreements, those refugpes are offered permanently resettlernent. Typically, these rescttled migrants
are sedected in refugee camps in third party countries, mainty by UNHCR stafl, and safely transferred to their
country of destination in large groups.

Both reception facilities were operated by the regions! government of Lower Saxony znd provided accommao-
dation, meals, support from socal services, and medical care. At bath facilities, on-site medical units provided
primary heslth care to alf residents. Each on-site unit was staffed by nurses 24 hours per day, supplemented
by on-site physicians during business hours on weekdays. AS&R could receive medical assistance exclusive-
ly through the on-site clinics; thus the study represents all medical visits by the housed residents. Any of the
n-10431 AS&R who were temporarily housed during the study peried were eligible to participate in the
study. For the analyses, we excluded 2l consultations without contact to an on-site physician (ep, medication
dispensing by on-site nurses). A diagram illustrating selection criteria is shown in Figure 1.
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Three columns: magazine style

Writing for the internet
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Less effective use of three columns

Leaming Curve

comvenience sample of padents may be
drawn from a hospiral, bur thess parients
may not be represenrarive of all parisnts,
such as parienrs in the communiry. Also,
a comvenience sample of smdents may
e drawn from a nearby madical collage;
bur these smdents may not be represen-
tarive of all srndents, such as smudenes in
other professional and nonprofessional
colleges.

Research thar is conducred on comve-
nience samples can only be generalized
o the populaden thar was conveniendy
aocessible, from which the sample was
drawn. As an example, 2 soudy on learn-
ing disabiliries is conducred on a random
samyple of scudents drawn from a govern-
ment school in a rural pare of Kamarala,
India. This is a convenlence sampls, and
the findings from the smdy can only be

lizad 1o the smidenes of tharschool,
and possibly o smdents of other govern-
ment schools in thar mgion. It would be
impradent o generalize the fndings w
ciry schiools, privace schools, and schools
in orher pams of India or the world.

A smdy conducted on a convenlence
sample can have high internal validicy if
the findings are tsoworthy. This is pos-
sible if the sudy was methedologically
sound and if the dara were properly ana-
Iyzed. However, a sdy conduced ona
convenience sample will have limieed
exemal validiey. This iz because the
findings cannot easily be generalizad
w popularions with characrerisdcs char
differ from rhe popularion thar was con-
venienrly acceasibls, and from which the
sample was drawm.:

Here I8 a further imporane lmica-
tion. Generalizarion from a convenlence
sample to irs populadon is possible only
if the sample was randomly drawn fom
thar popularion. So, if a study on hos-
piralized  alcohol-dependent  parients
in a deaddiciion cenrer recnuired only
thoss parients ocoupying beds assigned
o the msearch smdent, or only on days
on which the sudent was on dury, or
only from the clinical unic in which the
smdent was working, the sample may be
biased in known or unknewn ways and
may notreprasent even the popularion of
parbenrs thar arrend the specific dead dic-
ton cenrer, ler alone alcohol-dependant
parienrs  hospiralized elsewhers. This
further compromises the exrernal valid-
iryof the smudy. Research of this narue is

compromised; yer, samples are perhaps
often recruirad in this manner.

Hers 15 a pamioularly  egregious
example of a nonrandomly drawn con-
wenience sample. In a hyporherical smody
of blond micromarrient levels in padents
with schizophrenia, a healthy conmol
sample was formed fiom friends and
colleagues who voluntesred w donate
blood. Micromardent levelswere found o
be lower in parients than in concrols. The
only gensralized interpratarion possibla
is thar the popularion of schizophrenia
parlents who arend the researcher's
hospiral have lower blood micronurrient
levels than the popularion of friends and
oolleagues of the esearcher Research
of such narure is therefore unhelpful o

subjecs. Thar is, there may be unmea-
sued and imadequarsly unmeasured
confounds. Bor example, in a darabass
srdy of the influence of lifssoyle behaw-
tfors on the risk of dementia, darabasas
may record wherher or not a subject is
a smoker, bur not how many cigaremnes
are smoked in a day, or wherher the clg-
arees are Jow or high in @ar conrent; so
smoking is an inadequarsly measured
confound. The darabase may not conwin
any informarion abour distary habies, so
dier is an unmeasured confound.

It §s mor common o cover the ende
ountry for healthcare or insurance dara-
bases. Howewer, in darabase smdies,
an exmample of exceprions could be

the cause of sclence. Readers may also
note thar when such a control sample
is nonrandomly drwn, the msearcher
can “help” prove the smdy hyporhesis
by deliberarely selacting conmols who
have a balanced dier and lead a healthy
lifesmyle.

Population-Based
Convenience Studies

Some smdies, aach as those thar extrace
dama from healthcare or insurance dara-
basas in a stare or counoy, catm w be
popularon-bassd sudies. Heme, “popu-
larion® does not mean “fiom the entire
oounery® let alome from all over the
workd; “popularion® means thar there is
no sampling, and that the whele popula-
tion of eligible subjects in thar database
is srudied. There s, therefore, no need
generalize from the sample to the popu-
larion when the populaton is irself the
subjecr of srudy. Howerer, this iz still a
form of convenience sampling becanse
rthe darabass was conveniently availabla
and only the subjecs eligible w belong
in rhar darabase were studisd. So, the
findings do not necessarly gemeralize
o people in other daabases, or w other
pecple in thar country, ler alone w others
in the rest of the world. Thus, even these
popularion-based sudies are a form
of convenience sampling wirth Hmited
external validicy.

Internal validicy in darabass smudies
may not be high becanse the darabasss
may not conrain all the informarion
thar is necessary for the study and the
recorded informarion may not necessar-
ity hawe been accuratsly obrained fiom

marional regi based studies in Scan-
dinavian countries, where everybody in
the councry is recorded in egisters and
where different registers can be cross-
linked. The exrermal validiry of thess
srudies comes dosest to the ideal.

Purposive Samples

Research is alse almostalwaysconduced
on purposive samples. A purposive
sample is the one whose characreristcs
are definad for a purpose thar 1s relevant
w the smudy. For example, a srudy may
purposely examine the anridepressant
bensfits of fluoxerine in chiliren and
adolescents because we do met know
whether the dmg will work as well in
children and adclescents as in adulus.
Also, a smudy may purpossly examine
smoking quit rares wich varenicline in
persons who hawe been smoking more
than ten clgareres a day for ar least the
past 1 year becanse parlents with lower
levels of smoking may be able w quit
on their own (so drug may be no bewer
than placsbo in such parents) Also, a
sudy may purpossly examine arrinides
wward ECT in depressed parisnts who
have never received ECT because it is
imporeant w know whart thess parients
think abour a trearment thar might
somerimes be recommended wo them.
The greater the mumber of incusion
and exdusion sample selecton crverla
ser, each for a necessary purposs, the
more purpostve the sample becomes.
Advantages of purposive samples ame
many. For example, they stady only the
popularion char s of specific incersst,
or they make the sample homogeneous
(when berween subjects variance s
meduced, stadstical significance is mome
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easily obrainad), or they exchads subjecs
who are at risk of sedous adverse evenrs.
The disadvanrage of purposive samples
is the same as thar of comvenience
samples: the more purposive the sample
i, the more Hmited the exernal validicy
will be.

Bandom sampling is possible with
purpostve zamples just as ir is wirh con-
venlence samples. However, even with
random sampling, when the sample is
purposive, generalizarion is only possible
o the populadon defined by the sampls
selecrion crireda. $o, the findings of 3 @mn-
domized conmolled crial (RCT) thar was
conducted in aduls cannor be general-
{zad to children wirh the same diagnosis;
or the safery profile of an anrdepressan:
in an BCT that recruited nomsuicidal
depressed parlents cannoc be generalized
o depressad packenrs who are soiddal.

Enriched Samples Are
Purposive Samples

Many acure phase RCTs use a placebo
mndn phase as parm of the design;
parienrs who improve during rhis period
are not randomized. Many mainenance
phase RCTs use a malnrenance treat-
ment stabilization phase as parm of the
research design; parients who drop our
orrelapss during chis period ate not an-
domized. Such enriched samples are also
examples of purposive samples; intemal
validity may be high, bur exrernal valid-
Loy islow becawseof poor generalizabilicy
o parients in everyday pracrice.®

Recapitulation

Beszarch i conducred on  samples
because ir is arely feasible or even nec-
essary to smdy the enrire popularion.
However, becauss we want to draw con-
clusions abour the popularion, and noe
just abour the sample, the sample must
be tmly tepresentarive of the popula-
ton. This is only possible if the sample
iz randomly drawn from rhe popularion.
In 2 random sample, every member of
the population has an equal chance of
being sslecred. The grearer the exrent o
which this criterion is viclared, the lass

repraganrarive the sampla is of the popu-
larion, and rheless is theextemal valdioy
of the findings of the sudy.

Almost all msearch, induding mos
research thar daims o be popularion-
based, is conducred on samples thar are
both convenience samples and purposive
samples. The resalis of sach research can
only be generalized to the subpopularions
with the characrerstics that define and
lmir the convenlence and purposive
samples. As an addirional concern, if such
samples arz ot drawn at random frem
their mspecrive subpopuladons, then the
research cannor be validby generalizad o
aven the subpopulacions, let alone o the
entre popularion of inremesr.

Need for Convenience and
Purposive Samples

Research based on convenience and pur-
posive samples can be imporane and
necessary, such as when sockoouliural
and orher factors are expecred o influ-
ence ourcomes. Through convenience
and especially purposive sampling, the
findings relevanr for subpopularions
can be idendfied. In other words, chere
iz nothing wrong with convenience and
purposive sampling as long as readers
ae aware of the (subjpopulation w
which the findings are relevant. In this
context, eaders may note thar sess,
support, mrridon, dnag compliance, and
2 hoa of confounding variables could
differ berween different convenience
and purposive samples, and could even
influence response rames in psychophar-
macology smdies, making such samplas
necessary, bur making generalizaron
across subpopularions problemarict

Parting Notes

Convenience and purposive samples
are described as examples of nonprob-
abiliry sampling.! A probability sample
15 ome where the probabiliny of sslec-
tion of every member of the popularion
iz nonzere and is known in advance.
5o, srrcrly speaking, comvenience and
purposive samples thar were andomby

;1 Indian Journal of Psychological Medicine| volume 43| 1ssue 1| January 2021

drawn from their subpopularion can
indesd be probability samples if the
findings are geperalized omly w the
mbpopularions from which they wems
drawn. They are nonprobabiliny samples
wanly if the esuls are soughtoo be gener-
alized o the entire popularion.

Eeaders may find thatconvenlence and
purposive samples are defined in differ-
ent ways in differsnt reference sources.
Usually, thisis becauss s earch methods
differ in different research disciplines.

Take-Home Message

If a stady conducted on a convenisnce
and purposive smmple was method-
alogically sound, the inrernal validiry
wiold be good; bur becauss the sampla
was borh a comvenience and purposive
smmple, the exrernal validiry would be
Timired by the restricrions defined by the
corvanienes and purpostre namre of the
smmple (generalizarion is possible only
wthe popularion from which the sample
‘was drawn, and w those in the popula-
tion who have the characreristics of the
sample smdied; the findings cannot ba
generalized o everybody
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En evenmall arbatdsralarare smimarisths kan vare keveeer ol ultks arbatdzappgaver, som
SARS-CoV

men §

pastenmars arbald med chsponaring & comvidg-pasiencer alles
pastanter woen kjent infeksjonsstacus, aller andre forskyeller mellom wlike daler av
tjenesmen. Forsk|eller 1 frsiske arbetdsforhald og muligher for distansering kan pivirke den
arbaldsralacers ristkoen, dz derer klent ar SARS-CoV-2-smims kan skis fa pre-og
asympoomatiske persones. Det er dokumanmwst nosokomial spradeing ol ag medlom
ansacte under SARS-CoV-r-uthrudd 1 Norge [23-24). Tllgang pd smitevernusor of
epplering t karreke brok kan ogsd pévirkes ristkeen Mangel pé persanliy be
erassostare mad gk rsike for covid-g blant belsapersonell (7). I Merge ble der d starten av
pandemien rapporcere om lokale mangler (23], men eoer bvercble dlgangen pd
SEITEVETRLLIT TAppartart & vars adakva
pévizkat av SEUICIRTREIRE L S

oreeelsasuesoyr

r hela lander (26 Evenmuell arbatdsrizilon ox
funnar.

——

gruassan og medarbeldere fame arandalen leger, svleplaters, mnnlager ag
Ersloterapaurer mad plvise SARS-0oV-2 var bgyens enn d andre yrkasgrupper idlig i
pandamizn, men oilsvarende forslkgell ble tkke fanmer for andre pertode (Juli-desembe:
Ilapat av da farsee seles ukene ble amorent » X av befoliningen | Morge tesrar for SARS-Cova
[cmerent aze coa taster), Borar § X ST PEGVEnS VAT registrest som pasitine (17)
helsatienasren suo for cmcrent en erdeds] av 2lla resmane 1 denne perioden [omorent 10 coo
eescer), oF rande 3 K av dlsse var postctvs (Agar ). For & dkdke oversiorids sesckapastoanan
prtoriceree man otdly § pandemien ansares | helserjenesten med pastenmare arbatd (28]
Denng priorireringen kan ke bidraoe ol ardat bla rappareers om hgvare smierecall for demne

gruppen.
' Wire dara viser arleger var taster mest sammenlipner med de andre yrkesgroppens.

. Ansaooal

Ambulansapersonal], helsefagarkatdare, platemedarbatders og renholdars ar grupper som
Els caster mindre. Samridiy har disse en relachvt hay andal positve resrer. Demrs kan nétkare
beyers skjuls smire blanc disse gruppene. Viver at ansarte kan fare smioe videe il
pastenmer of beboare. En glor innsas for d f opp wstandelan 1 disse swore yrkasgruppens vil
pomensizle kunne fnebyrge smirespredning § helserjenesren. Hov instdans blane
ambulansapersanell ar belymringzhalle, ecmersam de sax weodl & ha bgyere smice navhenglg
aven del andre karakeerisdka. Detoe kan ogsi doede sag om difeldighecer, emarsom tallense
berarsmi.

W1 Brrer mer pdvist smires blane ansaeee pd sykehus og sykehjem enn andre dalerav
balserjenasten Smtrran blant de ansares pé sykehus kin ha sammaenhang madar
sykehusens ofte Hgger 1 srgrre byer med maey uckreds samfunnssmloe. Pé sykehjem bar
smteeen: ses § sammenheng med flare seore uthradd med nasokomizl smieee ol ag mallom
(21.24), man ogsé med yrkesammenseening, dldersfordaling op sostcglonomishe
Bkeorer. V1 Breer gl pévist smiee blant renboldere op blant ansaow fpdt | lav- og
mallominnezicesland Decar ogsd odligers rappareere om ar renbeldere aren
veTTepTRERETETE ZTUpDS (8]

I denne store regisrersondlan har
belsatjenascen | Morge pd ecoverordnat nivd. Det har varn forheldsvis £ smtoede 1 Norge,
Bo¢ sorm har farc il at smdccecallans er smd innenfor mangs yrkesgroppss of mé olkes med
varsambee. Vi har tklos vefgre analyser som sammenligmer gropper, of datagrunnlagert
Exzedr Cag er dirlig egmer ol yoerlizere nedbryting pé yrkes-cller narilepsgruppss
pé farskiallige spestalivaser eller svdelinger som kunne ancas & vare spestcl nesao far
smiteee, Denne srudten kan dermed tkize g svar pd om den pévises smimen skyldes
yrkasuegvelsen ellerike.

viscforekomsnen av pévisr SARS-Cov-a blancanzaoa 1

En svakherved vir srudie er ar dara for vestakotviser erwfullstendige og har relaoree lav
kovalicer for 1. april. noe som gloras vl undssescimaerer insidans- of tescrace 1 de fire forsce
ukene. Smadtens darakilder har ogsd noen svakberer, som s Az-regisrarer thise innaholder
selvseendig naringsdrivende Hvis dissa ble inkhedere loomne decha endrer andelene med
pévise senicee blane arsacce § deler av primarhelsegenasten, men v ver lkke L hvilken
reening. Vi barvalge e arbetdsforhald § helserjenescen ogkke kun bhovedarbetdsforhald,
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Big "0
Knowledpe- _
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in TCSL Culwral clerments in lunguage struciure
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culture
Culral elements in prag
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Based cm the descripticn abeve, it i clear that both Big *C" and small ¢’ elements are aspects of knowledge
caltura (Chan et al, 2018). Figure 1 shows these relationships.

Types of Culture in FL/L2 Texthooks
As Cortazzi and Jin (1999) explained, three basic types of cultural information can be included in textbocks.
They are information relzted to the source culture, target culture, and intermational colture. Saurce culmre
l._.ns“mum lezrners' own culture (Carmesd & [in, 1999). It is commenly regarded 25 equi i

7; Spencer-Oatey, 2012). What is warth noting is that most nations nawad
different eultural graups within sheir beundsries, for instanes, the United States, the LT, [apan, and Malzysia.
A source calture, thmz e, may contam cl.l—a:ﬂ of d.fﬂznzn:

in f_h'ni. and i:rx:n;tiana'. culturs imvalves in
fram Malaysian culture and the Chinese cultare of China.

Based on Cortazzi and[in's 1999\ work, Chaa (2011} developed five categories for cultural information: scarce,
lture, intercultural interaction, and universalt Y oss culture.
{ICTy to the compariscn, reflection, i
differences between the source/local and the intematienal or wrger
vities zelate to problem-solving, case studies, and sole play

similar to the culturally neutsal notion proposed by Tajsddin and Teimournechad (2014). Far instancs, d

be considered 3 caltural theme; however, 2 fopd-related dizlogue in 2 language textbeak can be presented in

such 3 way that it does naot represent the cultural infarmation of 2 souree culture, target culturs, or any cther

particular culture. Both Cortazzi and [in's (1999) and Chao's (2011} frameworks on cultural information in
& useful lens for eEmining culturzl elements in textbooks with @ facus on what is helpfual for

_n_'r! can h!ly 'I:.'m::: All:t' '\1.:11 s .ri ﬂ_ﬂcl'\ reinforee Ihlu' own § iem:
. bs 2 visitar, davslop knolsdgs and awarsness of
et :
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Ouibreak description and bacterial isolates

From December 5, 2016, to Jamuary 26, 2017, we detected 11 new
MRSA cases i the adult ICU. On Decemb , 23, and 24, 2018,
tha Clinical Microbiology Department noticed 3 consecutive MRSA
izolates, 2 from the blood and 1 from tracheal aspirate culture, hav-
1ing the same antihiotic susceptibility pattem belonging to 3 different
patients i the adult ICU. We searched the Laboratory Information
Syztam for MESA zrowths starting from October; we found 3 more
1zolates and 2 more cases who had already been discharged from the
ICTT fo the neurclogy and generzl surgery wards. The first 1solate
was from a blood culhure dated Dacember 5 and belonged to 2 male
patient who had a positive blood culture on December 20, We deter-
numed i z= the index case The mdex case was 2 morbudly obase
patient hospitalized in the ICTT becauss of respiratory failure owing
to pneumonia and laft ventricular dysfimetion.

Masal screening of 74 ICU HCWs and nasal, throat, aalla, grom,
and rectom screening of 13 patients were performed for outhreak
mweshigation. Identification and antimmierobial suscephbility test
(AST) were done by MALDI-TOF MS (Bruker Daltonik GmbH,
Bremen, Germany) and Phoenix 100 IDVAST system (Becton Dick-
inson, Sparks, MD), USA), raspectivaly.

Atotal of 9 clinieal isclates available in stocks (7 blood, 1 tracheal as-
pirate, 1 abecess; 1 isolate par patient) and 8 sereening MRSA kolates
{5 HCWs and 3 patients) were mcluded m molecular studies.
Evaluation of mecd, mecC, spa, and PFL genes by multiplex
polymerase chain reaction

In-house multiplex polymerase cham reaction (PCE) assay was
performed as described by Stegger et al. (3). Instagene Mamx
(Bio-Fad) was used for DNA extraction Confirmation of methi-
cillin resistance and 1dentification of 1solates ware done by ampli-
fication of mecd/mecC zenes and spa zene, respectively. We also
searched for the Panton-Valentme lenkocidin (PFT) gene.

spa typing
spa gene amplicons were purtfied and sequenced. The open-scurce
spa typing program at hitp:/spatyper fortimbras us’ was used for
Ipa sequence analysis.
Pulsed-field gel electrophoresis

PFGE typing of 5 eurewr sirains was parformed following the pro-
tocel of Yetkan et al. (§). Briafly, hacterial cells wars embeddad into
low melting azarose meluding ysostaphin (5 Uiml). Cells m phezs
were digested with proteinase K After washing the plugs, senomic
DA m the plozs was restricted by 30 U of Smal (Promega Corpora-
tion, Durham, MC, USA) for 24 howrs at 23°C in a water bath. DNA
frasments were separated on 1% agarose gels nm in 0.5 = Tris-bo-
rate-sthylenediammetetraacetic acid buffer vsimg a CHEF-DE 1T
system (Bio-Fad Laboratomies, Nazareth, Belgmum). The electropho-
resis conditions were 14°C at 6 Viam® for 20 hours. The izl and
final switch timas were 33 and 34.9 seconds, respectrvely. The gel
was stained with sthidiom bromide (5 pgml.) for 20 mimotes and
destamed with distilled water for 30 mimites. The DMNA band pro-
files were visualized wndar ultraviclet hight, photographed usms a
Gel Logic 2200 Imaging Svztem (Kodak Co, Rochester, NY, USA),
and anatyzed by GelCompar software (version 7.0; Applied Maths,
Sint-Martens-Latern, Balgium). A 1% band tolerance was used for

Bayraktar et al. MEEA Cutbreak in an Intensive Care Unit

the comparison of DA profiles. The clonal relationship ameng s0-
lates was evaluated using the criteria of Tencver et al. (7).

SCCamec typing
BCCmes typmz was performed using in-house multiplex PCR. ac-
cording to the procedure desenibed by MeClore-Warmnier et al. (8).
A total of 9 primer pairs were nsad for the sereenmg of major 5C-
Cmec types and subtyvpes [ to V.

Multilocus sequence typing
The allelic profile of the outbreak MRSA strain was cbtained by
sequencing internal fragments of 7 house-keeping zenes as de-
seribed at http:/saursns mlst net/mise/info asp. (9): carbamats ki-
nase (arc), Shikimate dehydrogenase (aro), Glycarol kinaze (glp),
Guanylate kinasa (gmk)), Phosphate acetyltransfarass (pta), triose-
phosphate 1somerase (ip1), and acetyl coenzyme A acetyliransfer-
ase (vgr). The DMNA sequence of each allele analyzed using data
analysis software at the hitp://saurens milst net'sql/zinglelocus asp
website and allele mummbers of 7 amplicons were found out. By
tering all allelic mumbers of the stram in 3 program at the hifp://
saurens.mlst net'sql/allelicprofilecheice as website, the sagquence
type (ST) of the outbreak stram was deterruned.

RESULTS

Patient and HCW demographics, clonal charactenistics, and anti-
biotic susceptibilities of MESA 1solates and molecular typing test
results are presented in Table 1.

Screening coltures

Screening was parformed in the ICU on December 24. Of the 13
patients, 5 were carrying MESA strams, in multiple sites of ther
body; 2 of 5 sharing the same antibiotic susceptibility profile were
showmn to camry the outhreak stram by molecular typing methods
(15%). Of thesa I colonized patients, oma carred the outhreak
strain at nasal and groin sites, and the other one at the throat, nasal,
groin, and rectum sites. Rectom-colonized patient was an 86-year-
old man wath 2 Fowrmier’s zangrene; 18 of 73 HCWs were 5 aureus
posttive for their nasal swab cultures (10 mathicillin-suscaptible
Staphplococens auvens [MSSA]; § MESA), and molecular typing
was done for 5 MESA sharing the same or similar antibiofic sus-
ceptibility pattern with outbregk strain (Table 1). Moreover, 3 of
HCWs’ nazal 1solates ware the outbreak strain (4%).

Antibiotic susceptibilities

We performed the AST using the recommended methods and in-
terpretation of the European Committes on Antimicrobizl Suscep-
tibility Testing. The outbrazk strain was resistant to ciprofloxacin
(CIP), levofloxacin (LEV), clindammyem (DA), erythromyem (E),
tetracyclne (TE), gentamicin (G}, and tobramycm (TOB) and
suzcaptible to trimathoprim-sulfamethoxazale (TMP-SXT), dapto-
myein (DPC), fusidic acid (FD), linezolid (LZDY), and vancomyein
(WVA) except climical 1sclate & and clmical isolate 9. Clinical isolate
3§ and clmical 1selate 9 were susceptible to DA, E, GN, and TOB.

Decolonization of HCWs
All of the HCWs, except 1 pregnant murse, were decolomized
by TMP-SXT tablats (B00/160 mg twice a day for 10 days). We
checked the colonization status of HCWs 1 week after the comple-
tion of treatment. Thay ware all claarad of the MESA.
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12.5 Introduction. Invasiveness and Impacts: The Example
of Two Widespread Invasive Species

In this section, the invasion history, mvasiveness and impacts of IAPs in India’s
PAs 1s dllustrated by using examples of two widespread invasive plant species,
L. camara and P. juliflora.

12.5.1 Case Study I: Lantana camara

12.5.1.1 Introduction and Spread

The European “plant hunters” of the seventeenth and eighteenth centuries brought
back a number of botanically and horticulturally mteresting plants from their
voyages and introduced them to botanical gardens across Europe, from where
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MICROBIAL CONTAMINANTS
IN DRINKING WATER

1.1 INTRODUCTION

In water treatment plant

winer, not nevessanly serile water, Thene are, however, several sources of contami-

the goal is 1o prodoce pathogen- and parasiie-free drinking

mathon o & potabie wa svstem (Perceval et al., 20000

Dnsking water source (seo Chapeer 2)

Inadequate tremtment In the waser tvatment plam

Water distribution system (WDS ) Treated water guality may detenornste in
the distribution system. Pathogons and parasites may be introdeced mnto treated
wntor through crachx in the water pipes, Back-siphonage oF Cross-Contamination

Biodilm developmens whach may alser water qualily

This chapter surveys the major microbial pathogens and parssites which may
vontaminale drinking waser

1.2 TRANSMISSION ROUTES OF PATHOGENS AND PARASITES

Trasamsssion involves the transport of an infectious agont from the rescrvoir 10 a lsost
It is the most important link i the chain of infection. P'sthogens can be transmatted
from the reservoir 10 a susceptible host by vanous moutes. The transmission pathways
of water-related pathogons are summarized im Figore 1.1 (WHD, 2011¢)

121 Person-to-Person Transmission

The muost comimaon rosme of transmsissson of infectious agomts s from person o peron
Examples of direct contact tramsmassion are the sexually tranamitted discases such

M wwivolagy of Dironking Water Povsdaction smd INardases, 1irst Tditos. Gadnel thiton
© 2004 Sk Wiley A Soon, Bae. Publubcd 2018 by Joban Wikey & Son bu
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1.3.1.1 Vibrio cholerae. Vibrio cholerae is a gram-negative, coma-shaped with
a single polar flagellum, facultatively anaerobic bacterium which is a member of
the aquatic microbial community and causes cholera, an endemic disease prevailing
in Asia (e.g., Bangladesh) and other parts of the globe. This pathogen releases an
enterotoxin that causes a mild to profuse diarrhea, vomiting, and a very rapid loss
of fluids and electrolytes, resulting in the patient death relatively in a short period of
time if not properly treated. Cholera cases are estimated at 3-5 million, resulting in
100,000-120.000 deaths annually mostly in developing countries like Asia, Africa,
and Latin America (WHO, 201 Ia). There are approximately 200 known serogroups
of Vibrio cholerae. and only serogroups Ol and O139 are known to cause disease
outbreaks (Huk et al.. 2002). This pathogen is transmitted mainly via contaminated
food and water. Vibrio chole rae was detected in contaminated food and drinking water,
using immunological or molecular techniques. In aquatic environments, this pathogen
generally attaches to solids and plankton such as zooplankton, cyanobactena, and
algae and persists under the viable but nonculturable (VBNC) state (Brayton et al.,
1987: Huk et al., 1990).

1.3.1.2 Salmonella. More than 2000 serotypes of Salmonellae are encountered
in the environment. An estimated 2-4 million human Salmonella infections occur
each year in the United States (Feachem et al., 1983). Salmonella species are the
cause of typhoid and paratyphoid fevers and gastroenteritis. Salmonella typhi, the
etiological agent of typhoid fever, produces an endotoxin that causes fever, nausea.
and diarrhea lasting 3—-5 days, and, in severe cases, may be fatal if not properly treated
with antibiotics. Salmonella is transmitted via contaminated food (e.g., chicken, milk,
and eggs) or drinking water. Typhoidal Salmonella species (e.g.. S. typhi. S. paraty-
phi) are associated with waterborne transmission whereas the nontyphoidal species
(e.g.. S. nyphimurium) are associated with person-to-person contact and foodbome
transmission (WHO, 201 1c).
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Chapter 1

Methods for Isolation and Cultivation of Filamentous Fungi

Helena Nevalainen, Liisa Kautto, and Junior Te'o
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this type of culture. One typical application of solid culture is pro-
duction of fungal mycelia and spores to be applied for biological
control [ 3]. Solid culture is also scen as a way to modify the enzyme
profiles produced by fungi as the profiles may differ from those
produced in liquid culture. An excellent overview of the principles
of solid-state fermentation is provided in [4].

In this chapter we describe the most popular media and meth-
ods for the isolation and maintenance of filamentous fungi on plate
cultures, growing hyphae for the isolation of genomic DNA and
RNA, and screening fungal colonies for enzyme activity. We also
discuss sctting up of various types of shake cultures and growing
fungi in a laboratory fermenter.

2 Materials

2.1 Plate Cultures

2.1.1 Components
for PDA Plates

Plate cultures usually contain agar as a solidifying agent. Some
agars, such as PDA, are enriched with nutrients and can be pur-
chased as “rcady-made,” whereas minimal agars require addition
of relevant nutrients such as a carbon and nitrogen source. In addi-
tion to nutrients essential for growth, various other components
can be introduced into the agar media. For example, antibiotics
may be added for the sclection of fungal transformants or to
prohibit bacterial contamination. The surfactant Triton-X100 is
typically applied to restrict the growth of fungal colonies on the
plates. Here we describe the preparation of PDA plates and some
variations of their use and minimal agar plates with an example of
screening of xylanase activity secreted by fungal colonies.

1. PDA (c.g., Difco #213400, Voigt Global Distribution Inc,
Lawrence, KS, USA; Oxoid # CM0139, Oxoid Australia Pry
Ltd, Adclaide, SA, Australia).

2. Triton-X100 (c.g., Amresco, Inc., Solon, OH, USA, #0694 ),
10 % (v/v) stock prepared in purified water.
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The second aim of this study was to investigate whether the social impairment
and repetitive behaviours that characterize autism developed over time in the
participants with childhood PLI. Language impairment and autism are disorders
with features and abnormalities that vary across development (Bishop and Norbury
2002). In the case of children with PLI, it 1s possible that deficits relating to the
social and repetitive autistic domains become more apparent as children get older
and are exposed to different environments and experiences. Such a finding would
suggest that PLI is best viewed as a high functioning form of autism.

Methods
Participants
Childhood

Clinical participants attended special speech and language schools in the UK.
Participants were subcategorized as cases of SLI or PLI based upon a series of
assessments. An SLI diagnosis was given if a child scored at least 1 standard



CHIA P I E'R

1

Mental Magnitudes

C.R. Gallistel

Department of Psychology and Rutgers Center for Cognitive Science, Rutgers
University, New Brunswick, USA

Summary

Mental magnitudes are physically realized symbols in the brain. They refer to continuous
and discrete quantities an animal has experienced, and they enter into arithmetic process-
ing. Arithmetic is special because of its extraordinary representational power. The processing
machinery is strongly constrained by both referential and computational considerations.

As is evident from the other chapters in this volume, the experimental study of the
mind’s foundational abstractions has become an important part of cognitive science.
Prominent among those abstractions are space, time, number, rate and probability, which
have now been shown to play a fundamental role in the mentation of nonverbal animals



First-line after heading: no indent

3. Results

In group 1, symptomatic PC was seen in 35 cases (20.7%): 27
cases of symptomatic placenta accreta, 3 cases of placenta
increta, and 5 cases of placenta percreta, but occult PC with
or without intervening decidua was by far most common
(134 cases, 79.3%), and the latter including also 2 cases of
occult chorion leave accreta [25].

PC was more common in placentas from caesarean
sections which was performed in 56% of the cases in group 1
and in 45% of the cases in group 2. Antepartum hemorrhage,
gestational hypertension, preeclampsia and complicated
third stage of labor (prolonged, postpartum blood loss), and
manual extraction of placenta were also more common in
group 1 (Table 1).

Of placental phenotypes (Table 2), villous infarction,
chronic hypoxic patterns of placental injury, particularly the
uterine pattern, massive perivillous fibrin deposition, cho-
rionic disc chorionic microcysts, clusters of maternal floor
multinucleate trophoblasts, excessive trophoblasts of cho-
rionic disc, segmental fetal villous malperfusion (segmental
avascularity, hypovascularity, and/or endothelial fragmen-
tation by CD34 immunohistochemistry) [23], and fetal
vascular ectasia were more common in group 1 (Figure 2).
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How 1o WRITE THE METHODS SECTION OF A RESEARCH PAPER

one approach to writing the methods section. Because this
section is so intimately related to the principles of scien-
tific research, I begin with a review of basic research
concepts, and then follow with a discussion of important
points to incorporate when writing the methods section.

X

Basic Research Concepts

X

The scientific method attempts to discover cause-and-
effect relationships between objects (ie, physical matter or
processes). In the physical sciences objects are regarded as
variables, and a variable is anything that can assume dif-
ferent values. Elucidating a cause-and-effect relationship
between objects requires that variables are classified as
independent, dependent, or confounding. An independent
variable is one that, when manipulated, causes a change in
another variable. The variable that changes in response to
that manipulation is referred to as a dependent variable.

to emphasize that confounding variables can never be fully
controlled. Furthermore, the influence of these variables
may not be fully appreciated by those conducting the re-
search. External validity is primarily determined by how
subjects are selected to participate in a study and by the
use of randomization procedures that limit potential bias in
how subjects are assigned to treatment groups.

X

Content and Writing Style of the Methods Section

X

Historically, the methods section was referred to as the
“materials and methods” to emphasize the 2 distinct areas
that must be addressed. “Materials” referred to what was
examined (eg, humans, animals, tissue preparations) and
also to the various treatments (eg, drugs, gases) and in-
struments (eg, ventilators) used in the study. “Methods”
referred to how subjects or objects were manipulated to
answer the experimental question, how measurements and
calculations were made, and how the data were analyzed.




More space above; less space below

WHAT IS 'RESEARCH? 19

from your thesis; to ‘middle career’, perhaps a time to write a single-authored
book or other appropriate output; to ‘later career’, when you might be asked
to write a guest contribution to an edited volume (Blaxter et al. 1998a: 140).
Again, it depends on your discipline and, above all, on your understanding
of how people construct a programme of publications at different stages in
their careers. Take a lock at a few websites: what and where are junior and
senior researchers publishing in your discipline or sub-discipline? What is the
trajectory of their publications over their careers?

v

Research profile

Are you thinking ahead? Do you want to be published in certain journals, not
in others, and think you have no chance of getting into the high-ranking
journals? It may seem premature to be thinking of developing a research pro-
file, but your first publication may present you to the research community in a
particular way. It is important that you can live with that.

If you want to develop a profile, will you have to focus your publications in a
certain area, not publishing too widely? Or will you be able to use diversity, in
your writing, to make a broader impact, thereby reaching a range of audiences?

v

What is ‘research'?

1 discovered long ago in collecting and classifying marine animals that
what I found was closely intermeshed with how I felt at the moment.
(Steinbeck 1962: 181)

This suggests that what constitutes ‘research’ will be closely related to your
own interests and perspectives. All sorts of studies count as research, in some
disciplines, and the growing rigour and credibility of a range of qualitative
methods has opened the door for those who do not want to use statistics, for
example.

Research is as much about the work you are currently doing, including
teaching, as anything else. If you have expertise, experience and a profile in an
area, then it makes sense to find your research in that area, unless you hate it
with a passion. If you can find the right journal, and can construct a sufficient
contribution, then you have a potential publication.

For example, a brief survey of the sub-field of social work dealing with
residential childcare produced the following types of ‘research’ in published
journal articles:

How 10 Wit nie Merpons SECToN oF A REsEancu Paren

one approach to writmg the methods section. Becuuse this
section 15 w0 mimmately relsted s the prnciples of scien
ufic rescarch, | begm with a review of busic rescarch
concepts, dod then follow with & discussion of lmportunt
paoints 10 incorparate when witing the methods section.

x Hasic Research Concepty

The scientific methed anempts 1 discover cause-and
effect relutionsiups between objects (i, phywical matier or
processes ). In the physical sciences abjects are regurded a5
variables, and & variable W anything that can sssume diff
ferowt values. Flucdanng & came and-effect relatonship
between objects roquires that vaables are clasifiod as

jependent, dependent. or confoundmg. An mdependent

vartable i one that, whens manipulated. cases a change in
ancther varishle. The vanable that changes in response o
that mamigulation & refered W as o deprendent veriable
For example, arterial oxygen tension s a dependent van

able that rexponds 1w manipulations in independent van
ables skl ax barvimetric pressure and oxygen concentrs
o A comfoundiag o extraneous varishle s anything
other than the mudepondest vurmable of mterest that sy
affect the dependent variable. Thersfors, & chengs in 4
dependent vuralde may be due whally or s parnt to &
change in 4 confounding vanable For example, a change
i miste vertifanion can alter anterial oxyyen wsion by
s effest wpon alveoksr carben duide panial pressurs

Evaluatusn of & potential casse-effect relationship he
rween 7 obyjects o accompinhed thiough the development
uf the study design. A seady design bs simply & strategy to
coutral snd manipulate variables that provide an snswer o
the rescarch question reganting potential cause-and-«ffoct
relateashgm

Validaty refers o the crndibslity of expetsmental resultn
und the degroe o which the results con be applicd to the
geoersl populaton of mterest. fuw

il validiy refe

n
the credibity of o sudy and s deturmvined by the degree
b whech conclusions deawn from an experiment correctly
deswnbe what acrally ranspared during the stdy ' Exaer

wal validity refers w whether (amd 10 what degroe) the
resubts of i study can be geveralized 10 a larger populs
thon. ! Usdfortunately, all biclogical systeiss are peoloundly
complex, s umple. unambegaous. direct relmiceships be

rwven obgcts can be difficulr o wscenam, The imemal
validity of 4 stisly Is judged by the degree 1n which i
onteomes can be attnhted © mangpulatson of independent
variables and not 1 the effects of confosnding variahles
Thervfone, the stuly protocol must be designed 10 control
Iog, %0 keep contant) ax mary extranoous leton ax pos
sihle s that wny potential cavseambeflect relationship
berwwen 2 objects can be pdged acourstely 11 is impoctant

1230

w emphasare that confoendmg vanables can never be fally
centrolled. Furthemore. the mffuence of these vanables
may not be fally spprecuted by thise conducting the re-
scarch. External valadity is posmanty determined by how
subjects are selegted 1 partcypate i a shudy and by the
e of ndomuzation procedures that limet potential bius @
how subgects are assigned %o treatment groups.

Content and Writing Style of the Methods Section x

Hisanically, the methods secnon was referned 10 2 the
materials wd methods” W emphusize the 2 distinet arssa
that musst be addressed. “Materials™ referred o what was
cvnmined (eg, humars, snmals, tssuse preparations) amd
abo 0 the vanous treatments (eg, drugs, gases) sad
arments (eg, vestilunoo) wsed m the snaly. “Methods
efored 0 how subgects ar cbjects wers manipulsted o
answer the expermmental questson, bow messurements asd
caleulutions were made, uod how the data were analyred
The complexity of soeunfic oquiry neccssitates that
the writing of the methods be clesr sad anderly W avasd
confiesivn and smbiguity. Fust, it s wsually delpil o
structure the methods wetion by
I. Desenbing the muterals wsed in the smdy
2 Explasning bow the matersade were juvparad
5. Describing the research protical
4. Expluning how messsrements were made snd what
cakouslanions wery perioned

-

Stuteng which stutsstscal tests were dooe W analyss
the dats

Scvond, the wrinng should be diect and previse and o
the pust tease. Compoond sentence structires should he
aveided, s well s descriptions of wumponam detsils
Once all chements of the methods section are written down
during the instial draft, subeequent deafts shoeld focws on
how W prssent those clesscnm s clearly and logically s
possbly | b gemeral, the descrnption of preparations, meo
wirements, and the prstocal sbould be crganized cluono
logically. For clarvy, when » large smoust of detas] must
o, wformation duuld he resented @ subsec

be prese:
thasts sccovding to opie. Withsa coch sestion sl subscc
thon, material should always be orgunized by twopsc Hum
Mt 10 lesst umportant

Subjecns

Judging the exiemal validity of & stady mvolving b
man sebjocts (i, W whom the stisdy revults sy be s
phied | requines that descriptive data be provided regarding
the basse demographic profile of the sample popndation,
i hubang uge, gender. and posaddly the racial coenposstion
af the sample. When snlmals sre the subgects of & study, it
W lmportant 1o Bet spocien, weight, strmin, sex. and age
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then the growth of indicator strain £ coli K12 was examined.
The unit of the CFS activity was defined as the reciprocal of
the highest dilution that did not pormit visible growth of the
indicator strain and expressed in arbitrary unit (AU). Accord-
ingly, the activity of the CFS was calculated to be 1600 AU/mL.

Measurement of pediocin and nisin activities

Pediocin was prepared by inoculating active cultures of
pediocin-produding Pediococcus penfasaceus 34 (37) in 100-mL
aliquots of MRS broth and incubated at 37 °C for 24 h. CFS
was prepared by centrifugation of the culture in a refriger-
ated centrifuge (Precision Biotech Instruments Pyt Lid) at
4000xg for 10 min. The supernatant was filter-sterflized by
passing through 0.22-pm pore sizo membrane filter after
neutralization. Pediocin activity was quantified by the MIC
method against Pediococcus addilactici LBA2 as described
by Kaur et of, {38) using microtiter plates, Nisin was procured
from Sigma-Aldrich, Stock solutions of nisin (1000 IU/ml)
were prepared in 0.02 M HCl and stored at 40‘( The nisin

served as a control. All the untreated and treated milk sam-
ples were incubated at 37 °C for 9 h and paramelers were
measured after 3,6 and 9 h of expeniment,

Chemnical and bacteriological analyses

The analysed chemical parameters of the raw milk sam-
ples were pH and titratable acidity (TA). The pH was meas-
ured using a digital pH meter (Orion Star™ AT11; Thermo Fish-
er Sclentific) and the TA was determined by titration method
(39) at differont time intervals (0, 3, 6 and 9 h). Fach samplo
was measured in triplicate. Total plate count (TPC) and coli-
form counts were also tested simultaneously by the sample
dilution pour plate method. Briefly, tenfold serial dilutions of
samples were made up (o volume fraction of 107 in normal
saline solutions (0.85 %). A volume of 1 mi of milk sample was
diluted in a series of normal safine solutions (9 ml of saline
down to 10%) and 1-mL aliquots of milk in the saline solu-
tion from appropriate volume fraction dilutions: 10,10 or
10-* for coliform count, and 102, 10-° or 107 for TPC were

stock solution was diluted prior to use in

Collection of raw cow’s mitk samples
and experimental design
Raw milk samples of Bos taurus (Sahiwal breed) were ob-
tained from the Experimental Dairy plant of ICAR-NDRI, Kar-
nal, India. All samples were collected in lhe morning, After
to

transf Pom dishes. Samples wore plated in triplicates,

using pour plate tochnique. Nutrient agar medium (HiMedia)

was used for the TRC, while violet red bile agar (HiMedia) was

used for counting coliforms incubated at 37 °C. After incuba-

tion, plates containing 30 o 300 colonies were selected for
g and results were exp 4 as log CHVmL

Statistical analvs

the collection of samples_ it was i
mehbotmymaughliydmedumzmyphcedmmﬂ
box. At the start of each experiment, a volume of 100 ml of
raw milk was aliquoted in 14 sterile screw-cap glass bottles as
per experimental dosign. Each sample was marked with the
type of antimiaohial treatment to be given. Antimicrobial
inat i a(ﬁviues
(Taueuwemadded ONCOMm !
bottles. Milk sample without the admnoﬂ of antimicrobéals

Table 1. Activity of reutenn (R) in combination with nsin (N) and pe-
diodn (P)

Treatment activey/ Uy activity/
ALY (AUmi)
Control 0 0 0
" 150 0 0
N 0 100 0
n 0 0 nss
N 150 100 0
RIPI 100 0 n8s
RENISP1 150 100 185
R2N2+92 16 2 600
RUNZAPY 150 2 600
R2+NH91 16 100 a8
WNIsP2 150 100 600
R24N24P1 16 20 nes
R24NHF2 6 100 600
WINPT 100 2 285
162 1TR

The data obtained in this study are presentod as moan
valuesstandard deviation (5.0.) and analyzed statistical-
Iy with the GraphPad Prism software (40). Microbiological
counts were converted to log CHVmL and the statistical sig-
nificance among different antimicrobials and their combi
nation in milk system was compared by two-way analysss of
variance (ANOVA) followed by Tukey’s test and considered
significant at p<0.01.

RESULTS AND DISCUSSION

Antibacterial activity of | reuteri LR47 (FS
against selected indicator strains

Many wild-type variants of Lactobaallus reuteri have the
ability to produce reuterin from anaerobic conversion of
glycerol (22). Reuterin is a potent and a wide-spectrum an
timicrobial agent that suppresses various kinds of bactoria,
fungi, protazoa, etc. (21). However, many inherent genetic
factors as well as other external factors influence reuterin
production (7). Hence, efforts are mainly focused on bio-
prospecting high reuterin-producing L reuteri strains from
difforent niches, We selected L. reuteri strain LR47 from our
provious study (303, which had shown highest antimicrobial
activity during the initial screening, which was further test-
ed against eight different bacterial indicators that includ-
ed important food pathogens. Both, CFS before (pH=1.5)
and after the adjustment of the pH value (pH=6.5) derived
from MRSB and MRS-Gly were used to test the antimicrobial

Ociotes-Decembes 2020 | Vo 58| Na 4
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of the gaucho cultural context, we also extend previous studies largely concentrated in a
Eurocentric context by focusing on emerging markets.

:> 2. Traditionscapes framework: from tradition to traditionscapes
2.1 Definition of tradition

Tradition is a set of orientation values and cultural manifestations recognized as consecrated

from the past, establishing a sense of continuity for a social group (Hobsbawm and Ranger,

1983). Tradition combines customs, habits, practices, moral, and emotional content able to

2.3 Traditionscapes
|_') The present research proposes the traditionscapes framework. Traditionscapes refer to the fluid
process enabling a coherent unit around traditions that allow consumer appropriation to build
their identity. The concept of scapes was introduced by Appadurai (1990) as a metaphor to
describe the flow that connects social landscapes that are often embedded in peoples’ daily lives.
We suggest that local culture attachment enhances consumers’ identification process (local,
social, and cultural identification), having downstream effects on tradition value for consumers
in emerging markets. In addition, considering the flows across national boundaries, global
culture resistance represents an additional element in the traditionscapes, moderating the

effects between the identification process and value tradition.

:> 2.3.1 Local culture attachment and consumer idenlification process. Local culture
attachment refers to the consumers’ use of common symbols, habits, and goods related to
a specific place to give signification to their lives (Cuba and Hummon, 1993). Local culture
adds meaning to people’s lives, orienting their own experience, especially through the
consumption of products (Arnould and Thompson, 2005). Even though contemporary society
has been permeated by cultural forces associated with globalization (Appadurai, 1996; Ritzer,
2007), local culture keeps being a strong reference in consumer meaning production,
especially in terms of local bonded products like food and clothes (Sobol et al, 2018). Local
culture increases the value of local symbols, habits, and products (Steenkamp and de Jong,
2010), resulting in local culture attachment (Hummon, 1992; Varman and Belk, 2009).
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reader may have to do some skimming ot the rules and their
discussions. To help the skimming eye, I have subdivided the
longer discussions, and when possible I have begun paragraphs
with examples of specific constructions that may match the
reader’s problem.

THE SENTENCE

Most of us don’t have to be told what a sentence is. This is
fortunate, because it is possible to poke holes in any simple
definition. We can say that a sentence is a word group that
expresses a complete thought, but I said yes is a complete
sentence, yet hardly a complete thought; like many sentences,



Run-on headings; no punctuation required

Purpo@lonsistent evaluation procedures based on objective and rational standards are essential for the sustainability of portfo-
lio-based education, which has been widely introduced in medical education. We aimed to develop and implement a portfolio assess-
ment system, and to assess its validity and reliability.

Methoc@\/e developed a portfolio assessment system from March 2019 to August 2019 and confirmed its content validity through
expert assessment by an expert group comprising 2 medical education specialists, 2 professors involved in education at medical school,
and a professor of basic medical science. Six trained assessors conducted 2 rounds of evaluation of 7 randomly selected portfolios for the
“Self-Development and Portfolio II” course from January 2020 to July 2020. These data are used inter-rater reliability was evaluated us-
ing intra-class correlation coefficients (ICCs) in September 2020.

Resul@'he portfolio assessment system is based on the following process; assessor selection, training, analytical/comprehensive
evaluation, and consensus. Appropriately trained assessors evaluated portfolios based on specific assessment criteria and a rubric for as-
signing points. In the analysis of inter-rater reliability, the first round of evaluation grades was submitted, and all assessment areas except
“goal-setting” showed a high ICC of 0.81 or higher. After the first round of assessment, we attempted to standardize objective assess-
ment procedures. As a result, all components of the assessments showed close correlations, with ICCs of 0.81 or higher.
Conclusic@'\’c confirmed that when assessors with an appropriate training conduct portfolio assessment based on specified stan-
dards through a systematic procedure, the results are reliable.
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3

Background Currently, health care systems worldwide are challenged with provid-
ing care o an increasing number of migrants, refugees, and displaced persons. In
this article, we report on disease burden and drug prescription patterns in a large
refugee cphort in Germany.

Methods We conducted a cross-sectional study of anonymized medical records
including demographic data, diagnoses, and drug prescriptions in two refugee re-
ception centres between 2015 and 2019. Refugees and migrants received medical
assistance exclusively through the on-site clinics. Thus, this study represents all
medical visits ol the housed residents.
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ABSTRACT

Introductio@lron homeostasis has been extensively
studied in the recent years. The factors regulating hep-
cidin secretion and the significance of hepcidin during
pregnancy have not been fully ¢larified.

The objective of the study was to investigate the
serum concentrations of hepcidin and interleukin-6
(IL-6) and their relationships to parameters of iron
metabolism in women with low-risk and high-risk
pregnancies.

Material and methods. The study involved 40
pregnant women distributed in two groups: high-risk
pregnancies (HRP, n=20) and low-risk pregnancies
(LRP, n=20). The HRP were associated with chronic
inflammatory disorders and reproductive failures. We
evaluated the red blood cell count, hemoglobin (Hb)
concentration, hematocrit (Hct), erythrocyte indices,
serum concentrations of hepcidin, [L-6, ferritin (Ferr)
and iron (Fe), the total iron binding capacity (TIBC)
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the state scientific and technical policies. Methods. This paper employs
theoretical methods, including non-comparative and comparative analysis,
cognitive synthesis. abstraction and concretization, systemic approach and
structural-functional method. Results and Discussion. The paper presents
the dynamics of changes in the key indicators of scientific and technical
activity in the Russian Federation as well as significant risks and threats/
challenges constraining scientific and technical activities, which are divided
into two groups: Dlrfilllsfitlollal and economic (internal) challenges and
global technological (external) challenges. The main research results are:
a set of measures in the framework of the state scientific and technological
policy. ensuring the further scientific and technological development of the
Russian Federation, including the improvement of the public administration
system through the development of mechanisms for financing research and
development: creation of favourable conditions for involving enterprises
of the real economy and other companies in all stages of research and
development: creation of an integrated system for assessing scientific,
research and technology results: introduction of a holistic systeul to support
scientific, research, technological and innovation activities, providing
targeted support at every stage of the innovation life cycle: introduction
and development of the mechanism of scientific diplomacy in Russia:
development of science and technology at the regional level: development
of mechanisms for involving qualified personnel to scientific activities:
development of a holistic system of expertise, monitoring and forecasting
for scientific, research and technological activities. Conclusion. Results of
this research substantiate the assertion that such areas as science, technology
and innovation should operate as a whole structure integrated into the
socio-economic system of the country and ensuring the technological self-
sufficiency and competitiveness of the national economy.
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Andrade

easily obuained), or they exclude subjects
who are at risk of serious adverse events.
The disadvanmage of purposive samples
is the same as thar of convenience
samples: the more purposive the sample
is, the more limited the external validity
will be.

Random sampling is possible with
purposive samples just as it is with con-
venience samples. However, even with
random sampling, when the sample is
purposive, generalizasion is only possible
o the popularion defined by the sample
selection criteria. So, the findings of a ran-
domized controlled rial (RCT) that was
conducted in aduls cannot be general-
ized o children with the same diagnosis;
or the safery profile of an antidepressant
in an RCT dhar recuited nonsuicdal
depressed patents cannot be generatized
1o depressed padents who are suicidal.

Enriched Samples Are
Purposive Samples

Many acute phase RCTs use a placebo
mundn phase as part of the design;
padents who improve during this period
are not randomized. Many mainrenance
phase RCTs use a maimenance wear-
ment sabilizatdon phase as part of the
research design; padents who drop out
or relapse during this period are not ran-
domized. Such enriched samples are also
examples of purposive samples; internal
wvalidity may be high, but external valid-

represenmarive the sample is of the popu-
larion, and the less is the external valldity
of the findings of the study.

Almost all research, including most
research thar claims w be popularion-
basad, s conducred on samples thar are

drawn from their subpopuladon an
indeed be probability samples if che
findings are gepenalized only o the
subpopulations from which hey were
drawn. They are nonprobability samples
only if the results are soughs o be gener-

bods convenience samples and purp
samples. The resulis of such research can
only be genenalized 1o the subpopulagons
with the characreristics thar define and
fimic the convenience and  purposive
samples. As an addidonal concern, if such
samiples are not drawn ar andom from
rheir respecrive subpopulations, then the
rescarch cannot be validly gencratized ©
even the subpopulations, lec alone w the
enrire population of interest.

Need for Convenience and
Purposive Samples

Research based on convenlence and pur
posive samples can be imporane and
necessary, such as when sodoculoural
and other factors are expecred o influ-
ence ourcomes. Through convenlence
and espedially purposive sampling, (e
findings relevant for subpopulations
cn be idenrified. In other words, there
is noching wrong with convenlence and
purposive sampling as long as readers
are aware of the (subjpopulation w
which rhe findings are relevant. In this
context, readers may note thar suess,
support, nucridon, drug compliance, and
a host of ing variables could

ity is low because of poor generali; y
10 padents in everyday practice.*

Recapitulation

Research is conducted on samples
becanse it is rarely feasible or even nec-
essary o smudy the enrire populaton.
Tlowever, hecause we want to draw con-
clusions about the populadon, and not
just abour the sample, the sample must
be muly represenrarive of the popula-
tion. This is only passible if the sample
is randomly drawn from the population.
Tn a random sample, every member of
the population has an equal chance of
heing selected. The grearer the extent o
which this crirerion is violated, the less

differ berween different convenience
and purposive samples, and could even
influence response rates in psychophar-
macology studies, making such samples
necessary, bur making generalizarion
across subpopalations problemaric.

Parting Notes

Convenience and purposive samples
are described as examples of nonprob
abilicy sampling* A probabilicy sample
is one where the probability of selec-
tion of every member of the population
Is nonzero and s koown in advance.
So, stricdy speaking, convenience and
purposive samples (hat were randomly

Indian Journal of Psychological Medicine | Volume 43 | kssue 1 | January 2021

alized ro thy ire popul

Readers may find chat convenience and
purposive samples are defined in differ-
ent ways in different reference sources.
Usually, this ks becanse research methods
ditfer in different tesearch disciplines.

Take-Home Message

If a smudy conducted on a convenience
and purposive sample was merhod-
ologically sound, the inreral validicy
would be good; but because the sample
was both a convenience and purposive
sample, the exrernal validity would be
limired by the restricrions defined by the
convenience and purposive nature of the
sample (generalizadon is possible only
1o the popularion from which the sample
was drawn, and 1o those in the popula
ton who have e characieristics of the
sample studied; the findings cannot be
generalized ro everybody).
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Effect of reuterin and bacteriocin treatments
on row milk sheif-life

Based on the Iterature survey on reuterin and bacteri-
odns (11-13,17.24,26,26, current work was undartaken to In-
vestigate the effect of different concentrations of reutenn,
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Fig. 3. Inhiditory activity of different biopresarvative treatmants on
total plato count (TPQ) log CRI/ML) of raw milk ot diffseant tima in-
torvaks ot 37 °C: a) when trasted with first and b) second set of bi-

nisin and pesacin or i cMfiesent ireustorn (%, risin N} and podiocin P, Results ara
on the shelf-ife of raw mik. Literature search indicates that | shown as maan valuessstandard dovistions (5.0 of thee samples
there tedon th f | tkonfrom imants (N5, Sample .
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to expeniment and ventfy If different combinations of these
antimicrobial compounds would be effective in controfling

ars given in Tabla 1

the counts without the phys-
lochemical properties of raw milk. The selected concentra-
tions of reuterin, nisin and pediocin were based on the earler
studies {17,17.29) and total plate count (TPC), colform count,
pH and titratable acidity (TA) were rmeasured to monitor mi-
crobilal progression at 0, 3, 6 and 9 h of incubation at 37 °C.
Raw mifc samples were significantly Influenced by the type
of c In the and the du-
ration of Incubation at 37 °C (shown In Rg. 3 and Fig. 4, Table
51and Table 52).

in the first subgroup, reuterin, nisin and pediocin were
added singly to each raw milk sample and physicochemical
parameters were measured. At the beginning of the Incu-
batlon period (0 h, the overall TRC and coliform count was
46 and 4.1 log CFU/mL, respectively, in all raw milk sam-
ples. However, after the Inttal 3-hour Incubation, there was

2 ncrease In the TPC and coliform count in the
control sample. The addition of reutenn, nisin and pedioc-
In showed an Inttial effect, having resp

TPC and coliform count of 2.4, 1.6 and 0.7 log CFU/mL and
1.1, 1.5 and 0.4 log CFU/mL (Fig. 32 and Fig. 2a), which was
lower than control sample count (Table $1 and Table 52). Af-
ter further 3-hour Incubation (Ze. total 6 h of incubation;, the
TPC and coltforn count continued to Increase in the control
sample, as well as In the treated samples, but they remained
fower than Inthe control. Afterd h ofincubation, the antiac-
tenal action of the three added blopreservatives seemed to
have been exhausted and very low bacteral inhibition was
visible In the treated samples. Earller, £1-Ziney and Debevere
(45) and Arqués et af. (24), who studied the efficacy of reuter-
Inin UHT. at7 or 27 °C.had sh h

had a bacteriostatic effect against individual Gram-negative
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then the growth of Indicator strain £ colf K12 was examined.
The unit of the CFS activity was defined as the recipeocal of
the highest dilution that did not permit visible growth of the
Indicator strain and expressed In arbitrary unit {AL). Accord-
Ingly, the activity of the OF's was calc be 1600 ALVML

served as a control. All the untreated and treated milk sam-
ples were incubated at 37 "C for 9 h and parameters were
measured after 3,6 and @ h of experiment.

Measurement of pediocin and nisin activities

Pedlodn was prepared by Inoculating active cultures of
34G7) IN100-mL
alqums of MRS broth and Incubated at 37 °C for 24 h. CFS
was prepared by centrifugation of the culture in a refriger-
ated centrifuge (Pracision Blotech Pyt Lid) 3t

Chemi iologi "
The analysed chemical parameters of the raw milk sam-
ples were pM and mmable acidity (TA). The pH was meas-
(Onion Star™ A1N; Themo Fish-

er Sc!em)ﬂo and the TA was determined by titration method
(39 at different time Intervals (0, 3, 6 and 9 h). Each sample
was measured In triplicate. Total plate count (TPC) and coll-

4000xg for 10 min. The supermatant was filer-sterllized by
passing through 0.22-pm pore size membrane filter after

were also tested simultaneously by the sample
difution pour plate method. Briefly, tenfold serial difutions of
#nwuemzdeup(owﬁmlra:nonof 107 In nomal

neutralization. Pediocin activity was by tha MIC
method against Pediococcus aadilacticl LBA2 as described
by Kaur ef al. (38) using microtiter plates. Nisin was procured
from Sigma-Aldrich. Stack solutions of nisin (1000 IWmL)
wera prepared In 0.02 M HCl and stored at -40 "C. The nisin
stock solution was diluted prior to use In

A5 %) A volume of 1 mi of mifk sample was
difuted in a sertes of normal saline solutions (9 mL of saline
down 1o 10-%) and 1-md aliquots of milk in the saline solu-
tion from appropriate volume fraction dilutions: 10, 107 or
10°* for coliform count, and 107, 10 or 107 for TPC were

Collection of raw cow’s milk samples
and experimental design

Raw milk samples of Sos taurus (Sahiwal braed) were ob-
tained from the Expenmental Dairy plant of ICAR-NDRL Kar-
nal, India. All samples were collected in the moming. After
the collection of samples, it was immediately transported to
the laboratory In a tightly closed contalner placed In an Ice
box. At the start of each jume of 100 mi. of

dishes S: plated in triplicates,
using pour plate technique. Nutniant agar medium (HiMedia)
wasused for the TPC, while violet red bile agar (HIMed1a) was
used for counting coliforms Incubated at 37 °C_ After incuba-
tion, plates containing 30 to 200 colonles were selected for
screening and results were expressed as bog CFUML.

Statisticol analysis
me data obtained In this study are presented as mean

rawmilk " SCTEW-C

per experimental design. Each sample was maﬂmd with the
type of antimicroblal treatment to be given. Antimicrobial
c diffel activities

(Table 1) ple
bottles. Milk sample without the addition of antimicroblals

Tablk 1. Activity of rectarin (R) in combiration with nisin (N} and pe-
diocn (P}

P i oo

Treatment activity! W) activity/
(Afeml) (AL
Contral 2 ] )
m 50 2 2
N o 100 0
” 0 0 s
A1 150 100 2
R+P1 100 ] 2nss
RUNHFT 150 100 nas
R2eNz4P2 16 20 000
R1ia+P2 10 20 o0
R24N1+21 . 100 nss
RUNIF2 150 100 800
R24N2+PY 3 20 28
R24N1+P2 1 100 %00
RGP 100 20 nss

dard deviation (5.0 and analyzed statistical-
Iy wnh the GraphPad Prism software (40). Microblological
counts were convertad to Jog CFUYmL and the statistical sig-
nificance among different antimicroblals and thelr combl-
nation in milk system was compared by two-way analysis of
vaniance (ANOVA) followed by Tukey's test and considered
significant 3t p=0.01

RESULTS AND DISCUSSION

Antibocterial activity of L reuten LR47 CFS
against selected indicator strains

Many wild-type vartants of Lactobacilius reuter! have the
ability to produce reuterin from anaarobic conversion of
glycerol {22). Reutenn & 3 potent and a wide-spectrum an-
timiroblal agent that suppresses various kinds of bacterta,
fungl, protozoa, etc. (21). However, many Inherent genetic
factors as well as other extamnal factors influence reuterin
production (47). Hence, efforts are mainly focused on blo-
prospecting high reuterin-produdng L. reuters strains from
different niches. We selected L. rautert strain LR47 from our

dy 1301, which had shown highest antimicrobial

xlmty during the initial screening, whkh was further test-
ed against elght different bactenal indicators that includ-
ed important food pathogens. Both, CFS before (pH=4.5)
and after the adjustment of the pH value (pH=6.5) derived
from MRSB and MRS-Gly were used to test the antimicrobial
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Development and validation of a portfolio assessment
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Purpose: Consistent evaluation procedures based on objective and rational standards are essential for the sustainability of portio-
Eo-based education, which has been widely introduced in medical education. We aimed 1o develop and implement a portfolio assess-

ment systern, and to assess its validity and refishiey.

Methods: We developed a p«naiouummmunﬁm\hrbmwmwzowdm&xudmmuﬂ&q&mgh
upmmhmupmwmmzmddmmm&m,z fe involy education at medical school,

and 3 prof

d 2 rounds of evahuation of 7 randomly selected partiolios for the

S Demlopement sod Portfoo " conrs o sy 2020 by 2020. These daa s et st bty was et -

cients (1CCs) & ber 2020.

deuxﬂupoﬂfohnmmtqmmubﬂdnn!b:ﬁlbm:gpmcﬂ‘mrsdmmmm/mmpm}mm

and consensus. A

rh,,dm...n« riteria and a rubric for as-

sgring potnés. I the analysis of interrater elsbilty,the st

Jat brmisted, and all aress except

“poal-setting” dwwdxhd:lCCuuxl«h@uMudxﬁmmmdafmmguammdmmdmnhxm:m

dations, with 1CCs of 0,81 oc highe

! As 2 resalt all P showed

wmeemﬁmdMﬁmmwﬂmeummchmkwmwﬁdm

e L A SNE PN lishk

Keywondx: Medical education; Portiolio; Assessment; Republic of Korea

Introduction

rationale
A portfolio refers to 2 learner’s collection of evidence support-
ing his or her educational trajectory, as well as records of reflec-
tions on his or her progress and achievements. Portfolio-based as-
sessment is 3 comprehensive and holistic method of evaluation
that provides 3 cancrete basis for growth in expertise, knawledge,
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technical aptitade, and understanding through the learner’s
selfreflection. [t s among the mast favored approsches to perfor-

Juation, which is 3 & that emph
humwandmguhxenlumm-.uuppmedmmuufwume
dealing with confined ofthe in

order to comprehensively assess the individual lamer’s processes
of change and development [1,2]. Portfolio assessment brings
about a closer association between the assessment process and
learning, and allows the assessor to confirm the extent of a learn-
er's progress by providing feedback. Moreover, portfolio assess-
ment is more efficient than conventional methods for evaluating
students’ progress in terms of attitudes, personal qualities, and
professional ethics, which are difficult to assess using traditional

© 2020, Kovea Health Fersonzel Liceszing Examisation Institute
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means. Due to these advantages, portfolio assessment has recently
emerged as a focus o attention in medical education [1], Hower-
er, establishing a consistent and stable system basad en chjective
and reasonable assessment standards is essential for portfo-
lio-based assessment to be operated as a longitudinal program
within the framework of the regular curricatum. 1§ the quality

of tools and p h becomes less
rigorous due to mxph-unnnh:, itive role of port-
folio its own sake, the ability of the sy to deter

mine crucial aspects of 3 learner’s ability woald be Emited [4].
Most notably, the accountability of the assessar should be ad-
dressed. Since the reliahility of performance evaluation systems,
such as partfolios, depends on the sssesor's cbservations of the
performance and outcomes of the person being assessad, in-
ter-observer and intra-observer redizhility are considered as mare
important factors than the reliability of the instrument itself The
problem of whether one can trust the result of the perfc

rea. Second, we vesified the validity of the portfolio asssssment
syst=m through content validity analysis by experts, and conduct-
od an analysis of inter-rater reliability.

Methods

Ethics statement

This stady was approved by the Institutional Review Board of
Sangeui Medical Campus, the Catholic University of Korea (IR
approval no, MC20EISI0122). No informed consent forms wese
collected, but the participants were clearly informed of the pur-
pose of this study and were not pressured to participate in any
way. Therefore, th disach to cipati
A waives of consent was alss inchaded in the [RB spproval

Study design
[t is 2 payeh study for the validity and refisblity test of

evaluation process normally comes down to how consistent oc re-
liable the assessors are—aor, in other words, the issue of inter-rater
reliability | 3. Therefore, reducing inter-rater discrepancies in
evaluation is crucial for ensuring the reliabifity of the asessment
procedure.

Objectives
To evaluate the validity and refisbility of the portfolio asess-

ment procedure, we established the following research cbjectives.

First, we developed a portfolio system to impl

in the “Self- Development and Portfilic” course within the regular

curriculum of College of Medicine, the Catholic University of Ko-

the measurement tool.

Setting
This study invoived 3 steps, as outlined in detail in Fig. 1.

g ofthe system

We developed a partfolio assessment system for the course
“Seif-Development and Portfolin,” which is 2 part of the regalar
carricalum of the College of Medicine, the Catholic University of
Korea. First, we created 2 list of target competencies for medical
students to help students reach the benchmarks that the universi-
ty requires to graduate. Second, in order to determine the required

Development of the assessment system and Sefection of 7 portfolios to be assessmed
Step-1 verification of content validity
Selection of 7 assessmed
1 '
i 1st training H
X } 2nd training
S 5 1st round of an alytical and H
Step-2 Portfolio evaluation comprehensive assessment H
(2020.1-7) k3

Step-3

Fig. 1. Diagram of the research provess.
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2nd round of an alytical and
comprehensive assessment
N
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Micro-alzas, being photemnthetic, have significant potentizlasa future

fesdstock. The dry biomass of algas s known to contain approximateh

(O a3 nitvosen (NY and 2¥ shosohams (F) (Hensam ot 2l 200X

carooxylation. This isthe kev d

nthasis (Walkdl et al, 1983)

useful i aquaculture as sources of Diomolecules and biomass and can improve the
nutritional value of food ar provi 3
Because the combustion of fossll fusls eleases large amounts of CO. mtothe
atm::;ha.ra. Siomas-derhved

heahth benefns (Yaakod etal, zoag).

re becoming Important asan altemative to fossl
fusls (Trentacoms et al, 201z, Mizro-alzas can wolerats and consume large
quut‘rr of CO; discharged from various industrial operations i the form of flus

the ;'cn. tizl to becoms the next-generation

2

Several studies have shown that

Quantities of lipids than other autotrophic arganisms
currently being targeted using conventional mofusl

Micro-algal ipid synthesis

f ealls (Baba ot al, 2o13).
Alhough green algae shame commeon ancaestors with

Lipids are important for maintaining the integrity

er plants and have cell

matabolic mechanisms and photonmthetic pigments similar to those found in higher
1 much smaller quantities than

plantz (Yo etal zou) m
% e ot lman qemeies

ro-algae snthesze X

iehar niante dn (Cackar at ants o

ither frachw

¢ habitats); only some are capadle

f ipids (Hu et al, 2008). However, 2 unique feature

n store large amount of ipids in the form of ofl globules I
L Lietal (2012) :hf:r--'ed
the cell occursthrough the conversion of et

& conversion dependson the specific mi:ro—al;a'.‘

ing Epids (Fig. 2). In uniceliular organisms,
x pathway. The synthesis starts with the formation

ACCase gene through acety] CoA carboylation. This i the kev

e
is assignad for & ,:thar;: (Walkd et al, 3982} (Fig. 3.

maalsep at
Fatty acids can be synthesized in larger quantities by various means, such as
the genes that regulate the ennymes .'e:; onsiole for lipid content,

OURTRNDTRISINE
mcreasing the ratia. In unicellular organisms, Ipid biommthesis follows 2 complex
pathy

v. The snthesis starts with the formation of acetyl Cod by the ACCase gene

TENT Ways 10 transmit ".:.a carbon flux from

Autotrophic growth factors

Temperaturs i3 fivess factor that affects nat li;iﬂ ;mdu-:t-;\.-;'n: azwel az famy acid
- 21 ="

'r:r:ﬂ.m a wide rangs of micro-alzal

ipid composition

., 20t

in marine and freshwater algae is 3 function of ﬂ-!‘-ﬂﬂj aswell a5 ambient

conditionz, which affect physiclogizal behaviour. The large number of species studied

v many rezsearchers (Converti et al, 2009; Hu ot al, 2008; .’(in. ao1) show that both
lower and higher temperatures can boost fipid productivity. As cam be seen in Fig. 22,

two frest Jorellz vulgars and Botryococ

tor alg

s braunii, contain only Cif:z
(Cmaega-3) a5 major Epid conmituents, wheress the marine algas contain saturated
fatty aeids (SFA), PUFA, docosshexaenaic acid (DHA), and sicosapentasnoic acid.

Effect of light

(EFA). Simiarly, Nannochloropsis 5p. and €. minutissima contain anly EFA, whi

ids. Therefore, under low
temperatures, the unsaturation lavel of these faty a\.ad. mereases, lowering

- o e figiday Odfarr ot sod2) It is well

forms part of the membrane Hipidsinclad

known that at low temperature

PUFA are essential in micro-algae for proper functioning of the membrane of
s P S

av

-‘:r.:::..: production of PL’F). F:; za) '1"1

turated fatty acidsissp

composition of the msa:
PUFAand DHAwers higherata
commen :;..‘" -u;h as Nannochloropsis sp.and "An:m.z issima,

mega-3) and Phasodacthylum tricomutum (PUFA) were reported to be high.

~

er micro-algae C. vulgaris and B. orau

whaereas m the frechw

content that was high at Jow temperatures (Fig. 2a). Morsover,



Avoid title case for headings

Avoid This Style for Headings

Conflicting advice on which words to cap
Difference only of case not salient enough
“Crucially, it [letterbox area of the brain] reacts in
the same way regardless of whether the words
appear in same case . . . or in different case”

— Stanislas Dehaene, in Reading in the Brain



Refined typography: true small caps

FAkeE SMALL CAPS
TRUE SMmaLL CAPS

FIGURE 13.2 Software-generated
small caps ( referred to here as fakes)
are merely scaled-down full-size capi-
tals. This simple reduction makes the
stroke weights seem too thin in com-
parison to the normal-size characters
around them. The true small caps here
were (,lc.s'ignccl as such, and their stroke
weights—hence their color—match

full-size type Pcrl'cctl\'.




Refined typography: shortened forms in spaced small caps

DNA and BBC are initialisms, COVID and NATQ are acronyms

P e e ™, P LN N e T M ™,

DNA and BBC are initialisms, cCOviD and NATO are acronyms

DN A and BBC are initialisms, COVID and NATO are acronyms



Refined typography: case-sensitive brackets




Refined typography: ligatures

|

Common ligatures: ffi, ffl, fi, fl, ff




Refined typography: ligatures

five e@tctive, e@cient, and fluid afflictions

five ettective, efficient, and fluid afflictions



Refined typography: better spacing between characters

Typography:
Typography;
Typography?
Typography!
T’graphy

Typography”
Typography*

™ Too close
(default setting by

the typeface designer)

Typography:
Typography;
Typography?
Typography!
T'graphy

Typography*
Typography*

T Better ‘\"l)c‘lu’(!

T feel’
“I feel”
I feel«
»] feel«
d feel>
«I feel»
(I feel)
I feel]

™ Too close
(default setting by
the typeface designer)

‘I feel’
“I feel”
»] feel «
»1 feel «
 feel>
«I feel»
(I feel)
[1 feel ]

T Better .\'){"H('i’({




Refined typography: appropriate choice of numerals

Tabular lining Proportional lining

1934 1934

Tabular oldstyle Proportional oldstyle




Refined typography: appropriate choice of numerals

COVID 19

Lining, tabular
(with capitals)

~~~~~~~~~~~~~~~~~~

Non-lining, tabular
(with small caps)

COVID 19

Non-lining, proportionate
(with small caps)



Refined typography: size-specific proportions in fonts

Fonts do not scale proportionately.

Smaller sizes: sturdier characters (thicker strokes)
and more liberal spacing between characters
Sitka: Banner (>27.5 pt), Display (23.5-27.5 pt),
Heading (18.5-23.5 pt), Subheading (13.5-18.5 pt),
Text (9.5-13.5 pt), Small (<9.5 pt)



Refined typography: size-specific proportions in fonts

I'TC Bodoni Six
I'TC Bodoni Twelve
I'TC Bodoni Seventy-ITwo



All-caps or full caps less readable

FIVE YEAR ASSESSMENT OF THE CEPF INVESTMENT

IN THE WESTERN GHATS REGION OF THE
WESTERN GHATS AND SRI LANKA BIODIVERSITY HOTSPOT

FIVE YEAR ASSESSMENT OF THE CEPF INVESTMENT

IN THE WESTERN GHATS REGION OF THE
WESTERN GHATS AND SRI LANKA BIODIVERSITY HOTSPOT

December 2013




Refined typography: properly kerned pairs of letters

COVID

U
COVID



Examples of research, 3

“We conducted six studies that found two measures
that successfully detect aesthetic differences:

after text is optimized, and activation in the

)

corrugator muscle that is associated with

Larson K et al. 2007. Measuring the aesthetics of reading,

pp. 51-56 in People and Computers XX-Engage. London: Springer.



Automating is possible

Font ?

Font Advanced

Character Spacing

Scale: 100% b
Spacing: |Normal ~| By =
Position: | MNormal b By: =

|:| Kerning for fonts: Points and above

OpenType Features

Ligatures: Standard Only b
MNumber spacing: | Proportional b
Number forms: Old-style e
Stylistic sets: Default W

|:| Use Contextual Alternates

Preview

recruitment

This is a TrueType font. This font will be used on both printer and screen.

Set As Default Text Effects... Cancel




Some observations by judges: Charlesworth awards for journal design

“The commonest faults noted over the past three years
include the following. (1) The basic design is good, but

it has not been well implemented in detail. For
example, word spacing and hyphenation may need
more attention, and the relationship between headings
and sub-headings may be unbalanced. (2) Navigation,
especially between text and graphics, is not as clear as
it might be. (3) Text layout is suboptimal - either there
is too much text on the page for easy reading, or
there is too little, leaving excessive margins.”



Re-designing reference lists assuming digital access

Dispense with initials of authors

One column for names of authors and year of
publication; another column for the rest (to echo
Harvard-style citations in text)

Bold for titles of papers, chapters, etc.

‘Sense lining’ (separate lines for different elements)

Embedded links



Re-designing reference lists assuming digital access

Dehaene. 2019 Reading in the Brain: the new science of how we read
New York: Viking (Penguin Group). 388 pp.

Schopflocher The prevalence of chronic pain in Canada

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Taenzer, Jovey. 2011 Pain Research Management 16: 445-450

Elo and Kyngas. 2008  The qualitative content analysis process
The Journal of Advanced Nursing 62: 107-115

Mangen. 2017 Textual reading on paper and screens: implications for design
pp. 275-289 in Information Design: research and practice, edited by Black, Luna, Lund, and
Walker
London: Routledge. 750 pp.



https://practicaltypography.com/

Why typography matters
what is typography?

what is good typography?

who is typography for? where do the rules come
from?
why does typography
matter?
Text formatting
underlining alternate figures
goofy fonts ordinals

monospaced fonts
bold or italic

all caps

point size
headings
letterspacing
kerning

color

web & email addresses
emails

small caps
hierarchical headings
OpenType features
mixing fonts

metrics vs. optical spacing

Type composition
straight and curly quotes

one space between
sentences

question marks and
exclamation points

emoticons & emoji
semicolons and colons

paragraph and section
marks

parentheses, brackets, and
braces

hyphens and dashes
ampersands
signature lines

trademark & copyright
symbols

ellipses
apostrophes
accented characters
foot and inch marks
white-space characters
word spaces
nonbreaking spaces
tabs and tab stops
hard line breaks
carriage returns
hard page breaks
optional hyphens
math symbols

ligatures




www.thinkingwithtype.com

TEXT

Sometimes more than
140 characters

LETTER

The only good letter is a
red letter

KERNINC

TRACKINC

Project: Space and Meaning
LINE SPACING
ALICNMENT

Project; Alignment

VERTICAL TEXT

ANATOMY

SIZE

SCALE

TYPE CLASSIFICATION
TYPE FAMILIES
SUPERFAMILIES

CAPS AND SMALL CAPS

MARKINC PARACRAPHS
ENLARCED CAPITALS
HIERARCHY

Project; Hierarchy

Project; Long Lists

MIXINC TYPEFACES
NUMERALS
PUNCTUATION
TYPEFACE DESICN
Project; Letterforms
FONT FORMATS



READING
IN THE BRAIN

THE NEW SCIENCE
-~ OF HOW WE READ

=7

STANISLAS DEHAENE

A WASHINGTON POST BESI SCIENCE BOOK OF THEYEAR

0




TYPOGRAPHY FOR LAWYERS

ESSENTIAL TOOLS FOR POLISHED & PERSUASIVE OOCUMENTS

BY MATTHEW BUTTERICK
FORLWORD BY BRYAN A GARNLSN
ING LOITION

https://practicaltypography.com/



Information
design

edited by Alison Black, Paul Luna,
OleLund,and Sue Walker
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DESIGN

<for>

HACKERS

DAVID KADAVY
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JAMES FELICI
FOREWORD BY FRANK ROMANO

The Complete
Manual of

Typography

A GUIDE TO SETTING
PERBFEECT YPE

“The ultimate r_vpngmphic tool: a concise, beauti['ul book
that pulls together everything you need to produce great typography.”

FRANK ROMANO
¥ 1 ) 1 I |4}




11l A DESIGN HANDBOOK

Ellen Lupton, editor

OIl SCIEEIl

-

writers, developers,

A critical guide

for designers,

& students




Uoeines

for
ocumMent
designers

A Product of the Document Design Project With new introduction by
Funded by Janice (Ginny) Redish
the National Institute of Education July 2014

AMERICAN INSTITUTES FOR RESEARCH
1058 Thomas Jefferson Street, NW, Washington, DC 20007

Novembar, 1981




www.simplificationcentre.org.uk

Simplification The Simplification Centre
centre helps organisations to make
complex information clear,
through guidance, advocacy,
education and research.

We go beyond plain English,
and use design thinking,
typography, diagramming
and testing to make
information better.




Recommended reading

Technical papers from the Simplification Centre, UK

No.
No.
No.
No.
No.

What makes a good document?

Benchmarking everyday documents

What do people notice about their documents?
Criteria for clear documents: a survey

Choosing a typeface for reading



Recommended reading

m Dehaene S. 2019. Reading in the Brain: the new science of
how we read. New York: Viking (Penguin Group). 388 pp.

m Butterick M. 2018. Typography for Lawyers., 2nd edn.
O’Connors (Thompson Reuters). 240 pp.

m Black A, Luna P, Lund O, Walker S. 2017. Information

Design: research and practice. London: Routledge. 750 pp.



Recommended reading

Hyndman S. 2016. . London: Virgin
Books (Penguin). 144 pp.
Lupton E (ed.). 2014. . New York: Princeton
Architectural Press. 208 pp.
Felici J. 2012.

, 2nd edn. Berkeley,
California: Peachpit (Adobe Press). 374 pp.



Recommended reading

m Kadavy D. 2011. Design for Hackers: reverse-engineering
beauty. Chichester, UK: John Wiley. 338 pp.
m American Institute for Research. 1981. Guidelines for

Document Designers. Washington, DC: ATR. 108 pp.



Good typography is good manners:

making the type legible,

making the headings easy to spot,

making the tables easy to read.

In short, being considerate to your readets.

— Robert Waller



Here's wishing you
the very best

yateendra-joshi@gmail-com



