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Why Social Annotation (SA)?

selected (typically highlighted) parts of a document.

e SA has gained popularity in education due to its
usefulness for learning and mastery of course materials.
Students’ social annotation learning exercises can
encourage peer-to-peer learning, critical thinking,
meta cognitive abilities, and reading comprehension.

- -

¢ C O 6 o = 8 % ()

Molecular structures

In their simplest form, carbohydrates can be represented by the stoichiometric formula (CH,0),,, where , is the number of carbons in the molecule. For simple
carbohydrates, the ratio of carbon-to-hydrogen-to-oxygen in the molecule is . This formula also explains the origin of the term “carbohydrate”: the components 1 | Text &
are carbon (“carbo”) and the components of water (“hydrate”). Simple carbohydrates are classified into three subtypes: monosaccharides, disaccharides, and All Threads

polysaccharides, which will be discussed below. While simple carbohydrates fall nicely into this 1:2:1 ratio, carbohydrates can also be structurally more complex. For 393 of 393 threads @ Sort by:  Default
example, many carbohydrates contain functional groups (remember them from our basic discussion about chemistry) besides the obvious hydroxyl. For example, #important This is important to note
carbohydrates can have phosphates or amino groups substituted at a variety of sites within the molecule. These functional groups can provide additional properties

to the molecule and will alter its overall function. However, even with these types of substitutions, the basic overall structure of the carbohydrate is retained and
easily identified.

#just-curious We need to recite all thes
#just-curious We need to recite all thes
Nomenclature Some good nomenclature or vocabulai

: " . . these are some nice tips for carbohydr
One issue with carbohydrate chemistry is the nomenclature. Here are a few quick and simple rules:

1. Simple carbohydrates, such as glucose, lactose, or dextrose, end with an "-ose." Sitiaadh 03

2. Simple carbohydrates can be classified based on the number of carbon atoms in the molecule, as with triose (three carbons), pentose (five carbons), or hexose Oh no! Nomenclature in bio t0o?! It seems
(six carbons).

3. Simple carbohydrates can be classified based on the functional group found in the molecule, i.e ketose (contains a ketone) or aldose (contains an aldehyde).

that the rules here are much more simple
than chemistry though.

4. Polysaccharides are often organized by the number of sugar molecules in the chain, such as in a monosaccharide, disaccharide, or trisaccharide. S0 -0 - 20

For a short video on carbohydrate classification, see the 10-minute Khan Academy video by clicking here.
Monosacc harides

Monosaccharides ("mono-" = one; "sacchar-" = sweet) are simple sugars; the most common is glucose. In monosaccharides, the number of carbons usually
ranges from three to seven. If the sugar has an aldehyde group (the functional group with the structure R-CHO), it is known as an aldose; if it has a KEtone Group | mer sops trn chemstry s
(the functional group with the structure RC(=0)R"), it is known as a ketose.

Glyceraldehyde

H=——C —— OH

e Nota Bene (NB) is an open-source, social annotation tool
developed at MIT, enabling collaborative annotation of
online documents for educational purposes.

o \With 40,000+ users, NB allows students to annotate
course materials directly, fostering synchronous and
asynchronous discussions within the content's context.

Context. We have piloted, deployed, and studied the
effectiveness of NB in a large-scale intro biology course
(with 1000+ students) at a large public university in the
United States. Students are required to leave comments and
engage with the textbook material as part of the course
grade requirements.

o

"o Social annotation (SA) systems anchor discussions on R

SA in Biology Learning Environments

ﬂ/Ve used a mixed methods approach (45 student interviews & 1000+ survey responses): \

RQ1:

and collaboration with peers?

based on their academic performance?

Rate on a scale of 1 (Not overwhelmed at all) to 5 (Extremely overwhelmed):
| feel overwhelmed when studying for this class

leading to feelings of being overwhelmed.

\\ and improve academic performance.

How do students' goals and motivations influence their learning strategies,
satisfaction, and performance in intro biology courses?

RQ2: What study strategies, time management practices, and resources do students
use, and what challenges do they face in their learning process?

RQ3: How do digital SA platforms, like NB, affect students' study habits, resource use,

RQ4: How do students prepare for exams, use feedback, and adjust their study strategies

“ Motivation and Goals: Students' drive for high grades and course relevance to their career
paths strongly motivate them to engage deeply with course material, leading to the adoption
of varied, multimodal, and effective study strategies. Satisfaction and performance are
closely tied, with exam outcomes being the primary measure of success.

* Resource Utilization: A variety of resources, including lecture slides and videos, practice
exams, and forum discussions, are valued for enhancing learning outcomes. However,
students report challenges in prioritizing study content due to the vast amount of material,

< SA Engagement (NB): While instructors view NB’s integration with the textbook as a crucial
resource for the course, the heavy textbook material often leads to its underutilization for
exam preparation. The platform's potential for enhancing understanding is recognized, but
its effectiveness is diluted by the overwhelming nature of textbook content.

< Exam Preparation and Feedback: Students focus on simulating exam conditions and
identifying areas for improvement through practice exams and discussions. There is an
expressed need for more targeted feedback from instructors to optimize study strategies

Rate on a scale of 1 (Do not struggle at all) to 5 (Struggle a lot): | struggle to
distinguish between material that needs to be memorized vs material that
broadens my overall conceptual understanding when studying for exams

/

Future Directions with LLMs

> LLM-powered NB hypertextbook N

We propose an NB hypertextbook where different resources of
the class are mapped using LLMs with different levels of
granularity. Column 1 displays lecture slides, column 2
provides the  corresponding transcript (condensed,
conversational style version of the material), and the
iInstructor’'s audio recording, and column 3 provides the
corresponding detailed paragraphs from the textbook.
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> LLM-powered practice exams

We are also exploring the integration
of LLMSs into practice exams for this course.

RQ: To what extent can a generative
Al-powered adaptive practice system, which
links practice questions to specific
course materials and provides personalized explanations
and hints, foster deeper conceptual understanding and support
remediation, as measured by performance on subsequent
exams and student feedback?
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