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This study analyzed the current status of integrated natural science courses that cover all
natural science fields offered to liberal arts students in Korean universities. It was found that
only 40% of Korean universities offered integrated natural science courses. To examine these
courses, we inspected students’ course guide handbooks and syllabuses to classify contents and
teaching methods. Most of the courses were just a simple combination of physics, chemistry, and
biology mainly adopted in traditional “Introduction to Natural Science” —type courses. Developed
countries provide integrated science, scientific inquiry methods, and science-related-to-everyday-life
courses. True integrated science courses that provide a natural science perspective were extremely
rare. Only a few Korean universities have recognized the need for integrated science education,
and some have only attempted to do so. However, Korea has not developed its integrated natural

science curriculum in liberal education, hence the lack of proper textbooks and teaching materials.
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Fig. 1. Classification by course titles; disciplinary sci-

ence (DIS), fusion with other fields (FUS), integrative
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tory /philosophy (H/P).
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Fig. 2. Classification by outlines of the courses; jux-
taposition of natural sciences (JUX), science in daily
life (SDL), science/humanity (S/H), scientific think-
ing/method(T/M), etc. and integrative science (INT).
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At A7 A, HiFA A 5 TRt et E8H T (18]

ZFe] W82 oF2f Table 20 A 2|}, b 2 o] ZF=}e]

1. sHHECHSt (Harvard Univ.) Aol71el D, J. Helfandi= 7+e] 22 Aalste] Moz n
S5k [16].

SHH = 54’% —Er 51718 “E3 e} (Integrated Science)’
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Adsta et o Ze] Bai oy
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Table 1. The Integrated Science topics covered, week-by-week for the fall and spring semesters.

Fall Spring
week Topics week Topics
1 Intro and course overview. Biology as computation. 1 Graphs & networks. Sequence alignment.
Central Dogma.
Intro to probability and Bayesian analysis.
2 Equilibria, energy, and steady state. The 2 Sequence search algorithms. Finding sequence motifs.
Lac operon as a paradigm for gene regulation.
3 Classical and molecular genetics. 3 Bayesian inference, probability & Markov models.
4 Math prumer. Int.roductlon to computation and 4 Phylogenetic trees. Computational grammar. Gene finding.
differential equations.
5  Linear algebra. The cell division cycle. 5  Determining protein and nucleic acid structure. EXAM 1.
6 Linear algebra. The cell division cycle. EXAM1 6  Protein structure. Enzyme mechanism. Dynamical systems.
7 Introduction to thermodynamics, entropy, 7  Enzyme mechanism. Dynamical systems. Cell structure.
temperature.
8  Statistical mechanics. Chemistry of bonding. 8 Dynamical systems. Cell structure. Neuroscience
9 Statistical mechanics. Chemistry of cellular 9  Facial recognition. Population genetics. EXAM2.
molecules.
10 Statistical mechanics. Cellular energy budget. 10 Population genetics. Stochastic phenomena in biology.
Cooperativity. EXAM 2 Symmetry breaking.
11 Diffusion. Gene regulation. 1 Slmula-tmg stochastic processes. Evolutionary thinking.
Evolution of development.
12 Diffusion. Gene regulation. Membranes. 12 Evolution of development. History & origin of life.
13 Reactlon.—d.lﬁusmn systems. Electrostatics. 13 Watch this space! EXAMS.
Thanksgiving]!
1 Capacitors. Photosynthesis, oxidation, reduction.

ATP synthesis. EXAM 3.

Table 2. Chapter titles and subtitles for lecture of ‘Frontiers of Science’.

Title

Subtitle

A Sense of Scale

Are humans big or small? The limits of perception: the scale of space. Beyond direct experience.

The limits of perception: scales of time.

Discoveries on the Back
of an Envelope

Qualitative quantitative reasoning. De-sensationalizing the news. Questioning authority.
The famous fermi problem. Estimating the unknowable. Sanity checks. Providing context.
Perspective. Concluding thoughts.

Insights in Lines and Dots

quasars are there anyway?

Types of graphs. Limits and uncertainties. Tricks and misrepresentations. So how many red

Expecting the Improbable

Probability defined. Rare things happen all the time. A mathematical definition of "luck”

Lies, Damned Lies and
Statistics

How not to lie with statistics. Accuracy and precision. Error and uncertainty.

Correlation, Causation ...
Confusion and Clarity

Correlation defined. Correlation applied.

What is Science?

Truth and falsifiability. Data. Experiments and observations. Models. Theories. Assumptions.
The self-correcting nature of science
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