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Inquire

Inquire is a new type of electronic
textobook that integrates a reason-
ing system and a rich biology

knowledge base, allowing it to
answer a wide variety of biology
questions.

Inquire offers new ways for stu-
dents to explore and interact with
educational materials, and ultimate-
: ly, improve their understanding of a
/—‘ s - i, domain.
) \ The gquestion answering capability
is provided by our Aura system,

which runs on a remote server,
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Aura

Aura uses a knowledge represen-
tation and reasoning system that
combines description logics and
logic programs.

The reasoning mechanisms in
Aura include inheritance, backward
chaining, subsumption and classi-
fication. It also includes specialized
reasoning modules to deal with
under-specified knowledge bases,
and property values. Aura embeds
in it a knowledge management

Question-Answering Al

Vinay Chaudhri
SRI International
vinay.chaudhri@ai.sri.com

Jing Tien

SRI International
tien@ai.sri.com

Textbook
from publisher
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Inquire’s three interlinked compo-
nents move beyond the linearity of
conventional textbooks:

1. Electronic version of the Camp-
bell Biology textbook with links to
% 4000+ concepts in our glossary.

2. Answers generated by Aura.
Like the text, the answers contain
links to key concepts and related
questions.
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Design & Principles

Inquire’s design is derived from
three main principles:

Don’t get in the way

= Answers should be concise,
precise, and understandable

= Provide clear ways to ask ques-
tions and drill down to more detalil

Be proactive
= Suggest questions and resources
based on context

Into the Classroom
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Active Reading

Active reading is a strategy that
emphasizes continuous direct en-
gagement with a text during the
reading process, in order 1o help
students extracting meaning from
a written text and improve critical
thinking skills.

Inquire facilitates active reading
through support for note taking,
looking up unfamiliar terms, posing
questions, and exploring answers

Answers
from Aura

Glossary

allowing the Inquire app to take
from Aura

advantage of the iPad’s light form
factor and rich interactivity.

3. Detailed glossary pages for key
concepts. These are also gener-
ated by Aura, and contain links to
related concepts and questions.

and explanations.

environment for editing knowledge keyword links

bases and includes error checking
and truth maintenance capabilities.

Inquire

Attract and engage
= Draw in the students and encour-
age them to interact with content

suggested questions ——
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7.1 Cellular membranes are fluid mosaics of lipids and proteins QA

7.1 Cellular membranes are fluid
mosaics of lipids ggdearatains

Students can ask free-formed questions or select
from a list of suggested questions related to the
current section of the textbook.

4:48 PM 100 %o (m—=p
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This is a student's note. It is
composed using the iPad's virtual
keyboard.
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Membrane Models: Scientific Inquiry

The Fluidity of Membranes 7.1 Cellular membranes are fluid mosaics of lipids and proteins

Evolution of Differences in Membran

membranes are phospholipids. The ability of phospholipids to form

Membrane Proteins and Their Functi membranes is inherent in their molecular structure. A phospholipid is

Inquire contains the entire content of the popular
Campbell Biology textbook, including graphics.

The Role of Membrane Carbohydrat an amphipathic molecule, meaning it has both a hydrophilic region and

Synthesis and Sidedness of Membrz a hydrophobic region (see Figure 5.12 @). Other types of membrane

lipids are also amphipathic. Furthermore, most of the proteins within

Students can easily highlight text and write notes.

amphipathic molecule

The molecules that have both membranes have both hydrophobic and hydrophilic regions.

hydrophilic and hydrophobic groups

are called amphipathic molecule. How are phospholipids and proteins arranged in the membranes of

cells? In the fluid mosaic model, the membrane is a fluid structure with What are the parts of a fluid mosaic

model?

a “mosaic” of various proteins embedded in or attached to a double
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What is a fluid mosaic model?

an amphipathic molecule, mean layer (bilayer) of phospholipids. Scientists propose models as

Key terms from our knowledge base are
hyperlinked; tapping a link shows a brief definition.
Tapping “read more” opens the full glossary page.

What types of membrane are there?

a hydrophobic region (see Figure hypotheses, ways of organizing and explaining existing information.

What is a membrane?

lipids are also amphipathic. Furt Let’s explore how the fluid mosaic model was developed.

What is a phospholipid layer a part

membranes have both hydropho of ?

As the student highlights, Inquire suggests
questions related to the highlighted material.
Students can use these questions to test their
own understanding, to recall previous material, or
to explore related concepts. Tapping a question
opens the gquestion-asking mode.

How are phospholipids and

Questions
cells? In the fluid mosaic model,

a “mosaic” of various proteins er . s E
, P e Membrane Models: Scientific Inquiry
layer (bilayer) of phospholipids.

hypotheses, ways of organizing ¢ Scientists began building molecular

FIGURE 7.2 ™ Phospholipid bilayer
(cross section).

In portrait orientation, Inquire’s screen is filled with
content, allowing you to read without distraction.
Rotate to landscape to reveal a side margin
containing notes and suggested questions.

Let's explore how the fluid mosa models of the membrane decades

before membranes were first seen

with the electron microscope (in the

xxxxxxxxxxx
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1950s). In 1915, membranes isolated
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Membrane Models: Scie

Inquire In Action

.
Use Case: Chapter Review Problem Corner s:27 P 100 =
Inquire can help students break down tough problems Bt — e
into manageable parts, ask related questions, and T — Hydrogen ion gradient { Rt }
explore relevant concepts and graphics. What s  mitochondrialmembrane? N Y ) e [ e e T S G T

, : ] What is a mitochondrial membrane a part of? from one region to another. So a hydrogen ion gradient is a measurement of positively
Inquire augments the textbook content with a biology T —— s i S o e S e
knowledge base and reasoning system that answers R ey s e Hydrogen ion gradient is a type of electrochemical gradient. ow
questions and generates detailed explanations. - e 4 ]
Students can focus on their specific areas of interest. Structure couples the etoctron transport chain
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Chapter 9 Review
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ION  ATP synthases are found in the

Figure 9.15: Chemiosmosis couples the electron transport chain to ATP synthesis.

prokaryotic plasma membrane and in mitochondria and chloroplasts.

What happens at a mitochondrial membrane?

What does this suggest about the evolutionary relationship of these

eukaryotic organelles to prokaryotes? How might the amino acid Structure of hydrogen ion gradient

sequences of the ATP SV[‘lthaSES from the different SOUTCes support or generation of hydrogen ion gradient across mitochondrial inner membrane

synthesis of ATP in mitochondria Parts inherent to all concentration gradients: HIDE |

refute your hypothesis?
low concentration region = petai |

10. SCIENTIFIC INQUIRY
low doses of a compound called dinitrophenol (DNP) to help patients

In the 1930s, some physicians prescribed

Related q_uestions )
high concentration region _HIDE DETAIL |

Intermembrane < Protein complex
space of electron
carriers

What are the differences between a chloroplast membrane and a

lose weight. This unsafe method was abandoned after some patients mitochondrial membrane? <+

A biomembrane is between a low concentration region and the high
concentration region.

What are the differences between a er membrane and a mitochondrial
membrane? <+

What happens at a mitochondrial
membrane ?

died. DNP uncouples the chemiosmotic machinery by making the lipid

Vag'®

bilayer of the inner mitochondrial membrane leaky to H'. Explain how

What is a mitochondrial membrane What is the structure of a mitochondrial membrane? <+

a part of ?

"i Mt}
geeee

this could cause weight loss and deat’
hydrogen ion

LVBETE SR 2T EME @ A single proton with a charge of 1+.

essay (100-150 words), explain how ¢ The dissociation of a water
a i - molecule (H,0) leads to the
production of ATP using energy deri' generation of a hydroxide ion (OH-)

and a hydrogen ion (H+).

SHOW ALL9 |

Parts inherent to all voltages... sHow |

What event moves things
along/across a inner membrane?

e

2 H++‘/702 d

Inner 1
mitochondrial <  FERIREN
membrane ‘

What happens at a inner

membrane? Function of hydrogen ion gradient

spatially organized electron transport

read more Cotransport using proton pump.

is an example of how new properties

Removal of waste product by prokaryote using proton-motive force. (carrying electrons

biological hierarchy. f food)
rom roo

Synthesis of ATP by oxidative phosphorylation.

\

Synthesis of ATP by photophosphorylation. Mitochondrial € Electron tra\r;sport chain

e A = ola =1ak10]0 =lalemelvinnielinloNelmelneliola -

Inquire suggests questions related to the homework
problem, including several about mitochondrial
membranes. Glossary links provide quick reminders, like
H+ means hydrogen ion.

Ask novel or suggested questions, such as this one
about the functions related to mitochondrial membranes.
Answers are generated by Aura, and contain links to

the glossary just like the textbook. Inquire also suggests
related questions for further exploration.

Follow links to full glossary pages generated by Aura,
which provide a comprehensive guide to the structure
and function of every textbook concept. To provide
context, Aura includes superclasses and inheritance.

Biology is extremely visual; from the glossary, explore
full-screen images and concept graphs. Like glossary
content, concept graphs are generated from our
knowledge base and have links from concept to concept.
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