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Elsevier is a world-leading provider of information

solutions that enhance the performance of science,

health, and technology professionals:

« digital solutions: e.g. ScienceDirect, Scopus,
ClinicalKey,

* publishes nearly 2,200 journals, including The Lancet
and Cell, and over 25,000 book titles.
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From ePub2 to ePub3
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Since March this year, Elsevier moved over to the
ePub3 format (from epub?2) for all front list titles.
Now we can cater for some basic needs:

* Better navigation, accessibility and mathml

support (this first step is ePub3 Basic)

And some more advanced needs (ePub3
Enhanced):
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4 \ PRINCIPLES OF MOLECULAR STRUCTURE AND FUNCTION

carboxyl group, which is the distngushing feature of
the organic acids:

2 O
AR—C —H
\"GH o~

Carboxylic acid Carboxylate anion
(protonated form) (deprotonated form)

The protonation-deprotonation reaction s reversible;

ammonium salt is the conjugate acid:

H
H
/ o
H—N\ s H* ——= R N+ H
H
H
Amine Ammaonium salt
(deprotonated form) (protonated form)

E‘a.rhuryl Zroups, p}msplule esters, and phosphodiesters

now also interactivities.

most important basic groups, They are mainly proto-
nated and positively charged ar pH 7.

IONIZABLE GROUPS ARE CHARACTERIZED
BY THEIR pK VALUES

The equilibrium of a protonation-deprotonation reac-

This equation s called the Henderson-Hasselbalch
equation, and the pK value is defined as the negative
logarithm of the dissociation constant. The pK value
is a property of an jonizable group. If a molecule has
maore than one iomzable group, then it has more than
one pK value.

In the Henderson-Hasselbalch equation, pK is a con-
stant, whereas [R—COOH)/[R—COO0 | changes with
the pH. When the pH value equals the pK value, log
|R—E€]Dl—ﬂ!|’ﬂ~ﬂﬂﬂ | must equal zero. Therefore

L0 wal one: The pK
nck the ionmizable
=5 below their pK

J!m-.r [H'j or l'ugh aﬂtaimty]._. u:nnsr_abh: ErOups are
mainly deprotonated (Table 1.4)

CLINICAL EXAMPLE 1.1: Acidosis

Blood and extracellular fluids have to provide a constant
envienment for our cells. Physiological levels of
incrganic ions have to be maintained, and maintenance
of a constant extracellular pH of 7.3 to 7.4 is required.
Dzﬂa:mns from thennrrna] pH h-,r = little as 0.5 pH

ﬁ:rrrurrun uf aﬂd'i: prudud!. 'Ermn nn»na:n:lu: 5uhs-tra:e!._
For example,

Glucose — Lactic acid
Triglyceride {fat) — B-Hydroxybutyric acid

Some toxins are converted into acids in the human
bodv. causine arcidosis. For example.
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This fifth chapter providing practical proven advice on how to acquire the sustainable
design competences by teaching and self-education may provide the same joy the
authors obtained by writing this book.

Appendix A. Supplementary data
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various figures.

departments or background (safety, health environmental (SHE), economics, and

Figure 2.3 marketing) on LCA impacts, on social criteriac meeting government regulations,
Figure24 consumer need, social acceptance, human toxicity and human accidents, and on
= L. economic criteria. The score is qualitatively from 1 to5 for both the new design and the
igure 2.5

reference case. The score of the new design and the reference case is placed in a so-called

Figure 3.8

Env. cosls: company Human foxicity
Figure 3.9
Figure 3.10
Figure 3.11 Soll waste Risk of accidents
Figure 3.12
Figures in Chapter 4 Procuct [ Water pollution Eco toxieity
Figure 4.1 Reference [ Atmesphere pollution
Figure 4.2 FIGURE 4.5 Polar graph sustainable development assessment [32]
s This shows directly where the new design scores less favorably than the existing
Figure 4.4 case. In general, this is unacceptable. The new design should at least be equal in all
Figure 45 aspects and score significantly better on several aspects.

The strength of this method is that it is fast and that various performance aspects of

Figures in Chapter §
the design can be directly analyzed and compared with the reference case. Only the
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e B relative difference to the reference case is important The weakness is that it is
— Figure 5.2 subjective. However, by having a complementary panel this subjectivity is limited The
— standard deviation of the panel score was in general sufficiently small to obtain
Landmarks meaningful assessment and outlier results can be discussed to obtain clarification
This rapid method can also be used for rapid preliminary process design assessment.
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Scenario Set Building For Robustness Test To Future
Uncertainties

A powerful tool for testing a new design on robustness to future uncertainties is
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making a set of scenarios. The scenari
scenario in the set should be based on different assumptions about the future resulting

s are conceivable pictures of the future. Each
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indeed predicts positive learning gains on deep knowledge to the extent that the positive path
reigns in the learning environment and student population (Craig, et al., 2004; D'Mello & Craesser,
in press; Graesser et al., 2007a). The negative path yields negative correlations with learning gains

because hopeless confusion results in frustration, boredem, and disengagement from the task. The

vicious cycle of boredom and frusti
flow. ’ L 2

There is a role for delight and J D Me"l'oi C ra Igl F I ke! &
did not occur frequently enough'

tions so they are often missed in Graesse r' 2009

can be offered from our modest
lence. Surprise after a sudden in! D'Mello S., Craig S., Fike K., Graesser A. Re-

back is negative. Delight also o sponding to learners' cognitive-affective

Tedback from Autciitar, F2g states with supportive and shakeup dia-
more delight emotions for ma L | K d. H o
breakthroughs whereas the posi cguesIn-ackoil e Humanscomputenin-

mance oriented students. These teraction: Ambient, ubiquitous and intelligent

rigorously in future research. interaction.  Berlin/Heidelberg:  Springer;

Pop-ups improve navigation -

INg APPropriaLe uistourse INOVEs and BisprEying Emmutons i rasEn. APrEssony anu S PEeciyE pIeus
& Graesser, 2012, in press; D'Mello et al,, 2010b; . The prima-
ry student emotions that Affective AutoTutor tries to handle strategically are confusion, frustra-
tion, and boredom because these are the emotions that run the risk of leading to disengagement
from the task. The tutor continues business as usual when the student is emotionally neutral or in
the state of flow/engagement. The emotions of delight and surprise are fleeting, so there is no
need to respond to these states in any special way.

The cognitive disequilibrium framework predicts that confusion is a critical juncture in the learn-
ing process that is sensitive to individual differences. Some students give up when experiencing
confusion because they have a self-concept that they are not good at the subject matter or they try
to avoid negative feedback (Dweck, 1999; Meyer & Turner, 2006). Other students treat confusion
as a challenge to conquer and expend cognitive effort to restore equilibrium. The first type of stu-
dent needs encouragement, hints, and prompts to get the student over the hurdle, whereas the
second type would best be left to the student’s own devices. An adaptive tutor would treat these

students differently. One speculation is that each student has a zone of optimal confusion that
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enlightening conceptual beezkthroughs wheeaas the pasitive feedback from AutaTutor wauld engender delight in performance
E L Fented stileats. Tlese pratictions regarding sapise and delipht el to be tested mare tigoroisly in fitire feseareh

4. Responding to and Eliciting Student Emotions
lanHaeer 4.1. Emotion-Sensitive AutoTutor

We recently designed an emotion-sensitive AutoTutor, called Affective AutoTuor. Affective AwteTulor automatically deerts
student emotions based on the multiple channels reported in Section 3,13 (D'Mello & Craesser, 2010) and responds to the
students' aftective-cognitive states by selecting appropriate discourse moves and displaying emations In faclal expresslons and
speech (D'"Mella & Grazsser, 2012, In press; D'Mella et al,, 2010b; D'Mello, Cealg, Fike, & Geaesser, 2000). The primary student
ematinns that Affective AutaTutor tries to handle steategieally are confisslon, frustration, and horedom becaise these are the
emedinns that run he risk of leading to disengapement from the task. "I he tutor enntinues besiness 2 usual when the student is
eanedionally nestieal or in e stale of Tlowdengagement, The emuotions of delight and surpeise ane leeting, o (e 35 o nead o

reespond Lo these slatés oy any special way
e conitive disequilifrine framewnrk predicts tha confision s & eritical junctiure n the leaening pcess hat is sensirive o
individial differences, Some sludents give up whien xperiencing ronliision Decase ihr-:J-' have a &r-.||'-|':||||x||l thal I|||~_',' e ot
o] af (e subiject mmater or ey Lo avoitd nepative leedback (Dweek, 1999, Meyer & Tomer, 2008}, Olher stodenls (e
confusion 25 & challenge w conguer and expend cognitive offort W restore equilibrium, The frst fype of studenl needs
ntimal

winhl
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e stucents with Jow subject matter knowledge so the student can build sclf-cff

Aftective AutoTutor implements most of these sirategies in responding to the affective-cognitive states of students. This is
accomplished by mechanisms that both detect student emations end respond In a manner that contrlbutes to student l2arning. An
antomated emotlon classifler Is necessary for Affective AutoTutor to be fesponsive tn learnar emotions. As discussed In Section
315, we develnped and tested an autnmated emation classifier far AutaTutor based on the dialag history, factal action units, and
position of student's hody during titoring (12 Mello & Grassser, 20160). The features from the various madalities can be detected
irvpesal firne stomiatically on computers, so we fave infepratesd these sensing lechologies with Affective AukiTutor,

A emulion generator was also meeded for Alfective AuloTutor becase (he systen wes expecisd o respond with suitable
enofions. Therefore, e agent needed to speak with intomation that was properly integrated with facial expressions that displayed
emaions. There was an enthusiastic nod with positive feedback language to be used after the studont has & correct contribution.
There was 4 shaking of the head with a skeptical lock when the student contribution was Jow quality. There was an empathetic
expresslon conveyed In words, faclal expeessioas, and motlon when supportive encouragement would be needed. A small set of
emetion displays like these examples went  lang way In conveylag the tutor's emations

It is ooy early to make any Firm conclusions ahout the impact of Affective AumTulos on learning, hut we have conducted some
clive AulaTulog version
Ut is emoiosally supportive, The suggortive Allective AutoTutor hed polite amd ecouraging positive feedback (“You're duing
exremely well”) or pegative feedback (*This &5 difficolt for most stwdents’), When the student expressed low quality
contributions, the tutor atiributed the problem o the ditficulty of the meterials and it being challenging for most students rather
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Table 3.6
Tropospheric Ozone Budget
Reset Table Show/Hide Columns
Sewci|
Source or sink Pre-industrial Present Human impact
sdrabisphesac el Yogaghecic i g, Hoduig ol ol 2007, whene it comusbntes o e adue of ogons L e Wopagtize (Tavle 541 Rowies, vl valin o Jugh waens

Stratospheric injection +696 +696 0 it i the g o piliasd eones i, Lis Avepebes) ol et Chiiists 0o seacllona by odcd e he opisghese Tl 2000

Tropospheric production (ie., dirty atmosphere reactions) +199 +686 =487

Tropospheric sink (ie., clean atmosphere reactions) -435 -558 =123

Dry deposition -459 -825 -366
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Quiz / assessment e i

RADIOGRAPHIC PATHOLOGY FOR TECHNOLOGISTS

G The relative ease with which an organism can overcome normal bodily
defenses refers to its:

6 A disease that manifests slowly and is present for a long period is said to be: a- Infection

B b Necrosis

b Asvmptomatic € Eoitilenes

. d Virulence

4 Congenital

10 A neoplastic growth is evaluated to determine its degree of histologic
differentiation. This is termed:
7 Which of the following disease classifications is usually assodiated with the

a Grading
normal aging process?
5 Comgpintal b Metastasis
T it v ¢ Morphology
d Staging

¢ Inflammatory

o Metsbos
15

11 Generalized increase in cell size refers to:

8 1f 4000 cases of a given disease are found in a given population, the Aoty
of the disease is defined. b Atrophv
a Incdence c Metaplasia
b Morphology X d Hyperplasia
¢ Metabolism
d Prevalence v

Submit Reset ich of the following terms refers to abnorm, anges of mature cells?
T 12 Which ofthe follwing term eer to sl changesof matice cl?
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