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Analysis of Scientific Questions Generated by Types of Digital Contents
in Learning Biology

Seung-Hyuk Kwon, Jeung-Tae Eom, Yong-Ju Kwon*
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<ABSTRACT>

In previous studies on smart education with digital contents, they have been focused on the
result of learning, such as problem solving ability, creativity ability, self-regulated learning
ability, and etc. By the way, there is not concern about the detailed study on the type of digital
contents. So, this study analyzed the characteristics of question generated by the types digital
contents during learning biology. The digital contents used in this study were movie, 3D and
fixed image types with 6 topics on biology structure. Twenty college students generated
scientific questions during their learning with the digital contents during 60 minutes. The
scientific questions generated in each of three content types was analyzed by type, level,
objectivity, diversity and quotient of questioning ability. The results show that conjectural
questions were shown to have significantly higher frequencies in learning with the digital
content type of fixed image. The 3D digital content were significantly shown more generation
of predictive and subjective question then other content types. Frequency and diversit of
quantitative question had significantly been higher in learning with the content type of movie.
This study suggested that digital contents were more effective content type to improve
students' questioning ability then fixed image as traditional content type in textbook. It also
suggested that the necessity of providing a 'smart' type of digital contents for students diverse
generating of question biology learning.

Key words: Digital contents, movie, 3D, fixed image, scientific question, characteristics of
question, biology leanring.
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<Table 1> Subject and contents of learning by type of digital content for task development

Type Subject of Learning

Contents of Learning

Structure of DNA

- The intermediate fiber is composed of fibrous proteins such as keratin.

- Microtubules is a tube consisting of a protein called tubulin.

- Microfilament is composed of actin protein and the thinnest fiber.

- The rough endoplasmic reticulum is membrane structure of the
bag-shaped and the moving passage of the material.

- Mitochondria is organelle that performs respiration and generates energy.

Movie - Circular water canal is a path to move the water, and plays a role
circulatory system and respiratory system.
- Anal emits the feces through the hole in the end of the digestive tract.
Structure of Ear ) ) .
- Bone protects itself from predators in the skin.
- Radial water canal is grown up radially from the circular water canal.
- Starfish is ingested prey using a muscular tube feet.
- DNA in the nucleus are present in 46 chromosomes.
- Even if the DNA is taken out from the cells of any part of the body that
DNA is completely the same DNA.
. - DNA has a double helix structure.
Structure of Bacteria - DNA is paired with each other four kinds of bases between the two
strands.
- Forms a twisted ladder has important implications in terms of the
preservation of genetic information.
3D - The eardrum is a thin membrane which is vibrated by sound waves.
- Auditory ossicle is consists of three small bones and acts to transmit the
cochlea by amplifying the vibration of the eardrum.
- Eustachian tube connects the middle ear and the throat to adjust the
Structure of Brain middle ear pressure. And protecting the eardrum to be able to hear well.
- Inside the cochlea is filled with lymph and feels the vibrations of sound
waves through the auditory cell.
- Semicircular canal and vestibule are equilibrium sensory organs to keep
the balance of the body, and transmit the information to the cerebellum.
- The cell wall consists of the complex structured polysaccharide that is
peptidoglycan.
- Plasmid is circular structured DNA. And the amount of genetic material
is less than eukaryotes.
Structure of Cytoskeleton - Cilia of the surface can move the material.
- Capsular is a layer of a mucus surrounding the cell wall and outer
membrane and prevents the drying.
- Flagellum is responsible for movement through the unique array of
microtubules.
Fixed - Frontal lobe is responsible for the higher thinking such as memory and

Structure of Starfish

thinking skills.

- Parietal lobe is central to recognize the location of the body and plan
exercise.

- Occipital lobe is responsible for the ability to analyze and integrate visual
information.

- Temporal lobe is responsible for the ability to accept and process the
auditory information.

- Cerebellum is the center of equilibrium in the body and to make
voluntary movement happen exactly.
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‘ Analytic Criterion of Scientific Questions ‘

‘ Classificatory Criterion of Scientific Questions ‘

Analytic Criterion
of Scientific Question Group

Level Objectivity

+ Applicative

+ Conjectural *+ Exploratory + Subjective + Frequency of Question

+ Causal » Verificational + Objective + Diversity of Question

+ Predictive - Qualitative * Quotient of questioning ability
+ Methodological - Quantitative

<Fig. 2> Analytic criterion of scientific questions during learning with digital contents
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<Table 2> Frequency and resutls of Kruskal-Wallis test on questions by quenstion types based on
types of digital contents (": p<.05, ™ p<.01)

Type of Content

Type of Question Movie(a) 3D(b) Fixed(c)  Chi-squared D Dunnett t
Conjectural 218 254 330 9.160 .010° a<c
Causal 94 49 53 2.596 273 -
Predictive 51 60 18 9.578 .008™ b>c
Methodological 8 8 2 3.122 210 -
Applicative 4 2 0 3.229 .199 -
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<Table 4> Frequency and resutls of Kruskal-Wallis test on questions by quenstion objectivity based

on types of digital contents (": p<.05)

3D(b)

Type of Content

Objectivity of Question

Dunnett T3

Chi-squared

Fixed(c)

Movie(a)

D

.020" a<b

293

7.778
2.454

Subjective

360 382

338

Qualitative
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.010"

9.287

18
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<Table 5> Frequency, diversity and average quotient of questioning ability(Aver.

3D(b)

Type of Content

Dunnett t

Chi-squared

Fixed(c)

Movie(a)

D

Analysis Item

301
.087
.535

7.778
2.454
9.287

373 403

375

Frequency

a>c’

61
233.13

77
262.37

81
269

Diversity
Avr. QQ
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