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The purpose of this study is to investigate 1) the types of knowledge students ask for in their reading
comprehension of science textbooks using an online annotation system, 2) the accuracy of the knowledge
provided by the students to their peers, 3) the frequency of knowledge sharing behaviors, 4) the evaluation
of the effect of collaborative reading, and 5) the trust among peers as knowledge sharers. Questions
made by 241 students in the second grade of middle school using an online annotation system in two
chapters of the science textbook were analyzed using Bloom’s revised taxonomy and their answers were
grouped according to five accuracy categories. Also, questionnaires for the evaluation of the effectiveness
of collaborative reading comprehension and of trust among the students were used. The students asked
their peers ‘understanding questions’ which comprised almost 80% of the total questions they made and
were similar with individual metacognitive strategies for reading comprehension. Of the total threads,
71% has scientifically correct threads shared by the students. The frequency of the knowledge sharing
behaviors was high but this was affected by the rewards (point system). Students evaluated that
collaborative reading comprehension conducted through an online annotation system were helpful in their
learning. In addition, the ratio of students trusting their peers who did the knowledge sharing is over
80%. This study shows that when students use an online annotation system, they can fill one another’s
cognitive gaps in the reading process by sharing knowledge. Also, collaborative reading using an online
annotation system has proved that cognitive individualization is possible through sharing knowledge
interactively and dynamically, unlike reading hard copies of textbooks which are a one way information
transfer.
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Textbook
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Figure 1. Science textbook on an online annotation system
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Table 1. Categories of students’ questions based on Bloom’s revised taxonomy (Anderson et al., 2001)

Category Sub category Meaning Examples
. Recognizing Asking simple information What is a tablet?
Remembering - - - - :
Recalling Asking about the knowledge learned in the past What is the density of water?
. Requiring a re-statement of the contents described in What does it mean by "it comes out because of
Interpreting N
the textbook vaporization"?
Requiri le of th t ibed in th . . .
Exemplifying equiring an example of the concept described in the What are the heterogeneous mixtures in everyday life?
textbook
Classifying Asking for classification criteria or classification results  Is this included in the heterogeneous mixture?
Understanding Summarizing Reql..liring swarization of contents in the te)ftbook Can yf)u summarize this pe.lragraph?
Inferri Asking for inferences that are not presented in the What is the reason for setting the end of the glass bar
nlerrnng textbook at an angle to touch the filter?
Comparin Asking for commonalities and differences about two ~ What is the difference between sprinkling salt to melt snow
parng situations or concepts presented in the textbook on the ground and using salt to freeze water?
. . . . What is the reason for putting grated carrots instead of
Explaining Asking for reasons that are written in the textbook putting &
whole carrots?
L . If there is a method of separating the material using the
. Asking if the same result can happen if you apply an " . - .
Executing L. SR boiling point of water, is there any way to separate it using
. analogous method to a similar situation. freezi o
Applying eezing point?
. Asking for changes in results in a given conditions in If the solvent and solute particles are the same size, how
Implementing .
the textbook will the volume change?
. . Is th iff in the relationshi i
. . Asking for the differences between learned concepts s there a dl. erence n the refations P bc.:tween ar
Differentiating . pressure and air temperature and the relationship between
and prior knowledge . e .
air pressure and the boiling point of water?
Analyzing . Asking for the organizations of learned concepts and ~ Please explain the relationship among density, gravity,
Organizing . .
prior knowledge mass, weight and volume.
o Asking for the attributes of new concept or phenomena ~ Why does the solute melt in the solvent and becomes
Attributing L. . L o
which is not in the textbook invisible to our eyes?
Asking for th i f th . .
Checking sking for the correctnes§ or approp riateness of the If I use a mask, will all the foreign matters be filtered?
Evaluat concepts or examples which is in the textbook
valuatin, N -
& Critiqui Asking for the counter-examples of the concept or Are they related to each other? It’s different from my
rhquing statement in the textbook or the possibility of errors experiences.
G . Asking for new methods, concepts, and the need for ~ Could a dust mask function as a mask that can filter
enerating things based on the textbook contaminants in the air on a day with thick dust?
Asking for plans t 1 th t . .
Creating Planning Seihg fof pians OVdCVC op new methods, concepts, What kind of separation method can I use?
and the need for things
Asking fi t di th t
Producing sking for ways to produce new methods, concepts, How can I make a good dust mask?

and the need for things based on the textbook
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Table 2. Categories of students’ answers

Category Meaning

Examples

Correct scientifically correct answer

(Why does salt water continuously change when it boils or cools?) When heated, the water evaporates
and the concentration becomes higher. When the salt is cooled, the concentration of salt differs
because it interferes with the solidification of water

Statements containing correct and
Partially incorrect parts, or the question itself
correct is unclear and the judgment of right
or wrong is unclear

(Can you say that the solution that comes out when you filter muddy water with a filter paper
is a pure substance?)

When the mud is completely filtered out, the soil will remain on the filter paper while the water
will pass through the filter. Therefore, the water seems to be a pure substance.

Incorrect  Scientifically wrong answer

(Sodium chloride does not dissolve in water, regardless of the water temperature. Why does potassium
nitrate dissolve only in hot water?) Because potassium nitrate dissolves only in hot water

If students misunderstand a question

Non-answer . .
and are not answering the question

(Why do not heterogeneous mixtures mix unifo rmly?) Why not mix them together?

Expression of emotions, appreciation

Etc. .
of the question, etc.

(What happens if the coke is frozen or boiled?) The taste would be terrible.
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Table 3. Questionnaire for surveying students’ evaluation

Category

Item

(Requesting Knowledge) Asking questions, which are based on the textbook, to my classmates was helpful to my study.

(Accepting Self-requested Knowledge) Accepting explanations requested by oneself was helpful to my study.

Effectiveness of knowledge

(Accepting Peer-requested Knowledge) Accepting explanations requested by classmates was helpful to my study.

sharing behavior

(Providing Knowledge) Answering the questions of my classmates was helpful to my study.

Reading my textbook was helpful to my study.

Which of the following do you think is more effective in learning: reading science textbooks with a online annotation

Evaluation of reading

system or reading science textbooks only?

comprehension using online Briefly describe the advantages of a online annotation system.

annotation system Briefly describe the disadvantages of a online annotation system.

Would you like to use the online annotation system again?
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Table 4. Questionnaire for surveying affect-and cognition-based trust of students

Category

Item

I can freely share our questions, explanations and opinions.

I can talk freely to my classmates about difficulties I am having at accepting their knowledge and know that they will want

to listen.

Affect-based trust

I would feel a sense of loss if one of us was transferred and we could no longer share knowledge together.

If T shared my problems with understanding the textbook, I know my classmates would respond constructively and caringly.

I would have to say that we have all made considerable emotional investments in the online annotation system.

My classmates approach their tasks (knowledge sharing behaviors) with professionalism and dedication.

Given my classmates’ track records, I see no reason to doubt their competence and preparation for the study.

Cognition-based trust

I can rely on my class mates not to make my study more difficult by careless work.

Most people, even those who aren’t close friends each other, trust and respect them one another.

Other class mates who must interact with this individual are considered to be trustworthy.
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Remembering  Understanding Applying Analyzing Evaluating Creating Etc. Total
Average 9.93 79.98 5.65 0.84 0.10 0.05 345 100
(190) (1530) (108) (16) 2 )] (66) (1913)
Chapter 5 16.33 76.67 3.33 1.22 0.11 0.11 6.11 100
(147) (780) (30) (11) (1) @) (55) (1025)
Chapter 6 4.84 84.46 8.78 0.56 0.11 0.00 1.24 100
43) (750) (78) &) M © an (888)
% (the number of questions)
Table 6. Ratio of understanding questions
Interpreting Exemplifying Classifying Summarizing Inferring Comparing Explaining
Average 41.50 17.65 6.60 0.00 16.21 497 13.07
(635) (270) (101) 0) (248) (76) (200)
Chapter 5 30.89 12.67 1.33 0.00 18.89 5.11 17.78
(278) (114) (12) 0) (170) (46) (160)
Chapter 6 47.6 20.8 11.87 0.00 104 4.00 533
(357) (156) (89) (0) (78) (30) (40)

% (the number of questions)
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threads
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Table 7. Correctness of provided knowledge

Correct Partially correct Incorrect Non-answer Total

Average 55.12 26.34 10.98 7.56 100
g (1641) (784) (327) (225) (2977

Chapter 5 57.13 23.87 10.06 8.94 100
P (869) (363) (153) (136) (1521)

Chapter 6 53.02 2891 11.95 6.11 100
pte (772) 21) (174) (89) (1456)

% (the number of questions)
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Figure 3. Distribution of the number of annotations made by individual students
in each chapter
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Figure 4. Students’ perception of the frequency of knowledge accepting behavior

4, @A Ssfle] Aol cigt TS el Tt

SHEE0] Rt Al 7HA] A4S0 shsa el thsto] st
e 2nz ofgA QlAska ‘21%%]011 tsto] E45}% cH(Table
9). A AA AP (A7)0l daliAl= 83.82%9] SHEE0]
a7t Aok A 23, agtho® SHskeih
2| A AE BB ]) ol tH| A= 82.99%2] THjo] FA Ao
SHAE 7 7 7Y AXEERE, S Aol 237 A4
2 =Bl T o2 Algho] @ T AL FESE T
T ks anz) Qlokal Q14)sh= u]8o] 83.40%9} 81.74%= LtE}
W

(¢]

AgpaEe sl that 47|97t 20 Awin =
o 4= glck A, SIS Lelol R4 A2ge
BE AAFHAE oste] SRt glcka cl4at
2 9 A, A OME} A g0l AT B

sholl wp} ik e uE QAL ol ok Hele] Sa
kel 2 143} 54 71 ol s}_i anpt ek A71E7

2

| 277 ik s it B 5 WY, HhE ARe] Ao
e sl 212 st Aol glrka AJZIak] 4191t Anw
Z&317)(Simpson, & Nist, 2000)L Z}Alof|A] A™E35}7](McNamara,
2004) 5-& muHAQ) Bk 24 o] ARgE|o] it A, AFAL
o] 4% A4S BSaH= 2 B olje} ThE Aol LA XA
BI52F Ao shgel| o] Hodntar Aok vle E3t vt wit
Aok s Atole] YR QIAY ZhSE S ol A Hl 4= AL
o7l A FAEAF Bk oh T}t wARE AEE THE HE TE

oAl o] "k & HolEth

2Rl FHALELS ARRE WA 7S Tl & ofFo] 9l=A

of tifs}o] ZALBITTable 10). ol2igt ARG o)Al Fapy 2
ollzl, Egw oo tist eE9 olXTtE AAFHTE oot &
& Bt Ak ok o] TSNS T, hAR T3che)
HL&o] 74.69%, A 48] 3] ke BHAISe] Ll 4
Azgel dig A eJAE Holk Ao Lehgr.

Table 10. Willingness to use online annotation system again
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Table 9. Students’ perception of the effectiveness of knowledge sharing behavior

Knowledge sharing behavior Strongly agree Agree Disagree Strongly disagree
Requesting knowledge 40.25 43.57 8.30 7.88
Providing knowledge 42.74 40.25 9.13 7.88

Accepting self-requested knowledge 41.49 4191 8.71 7.88
Accepting peer-presented knowledge 42.74 39.00 10.37 7.88
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Table 11. Students’ perception of the benefits of the online annotation system

Category

Comment

Convenience and Non-Hesitation in Asking

Questions (35.68%)

It is good to be able to ask questions privately at home instead of publicly during the class.
I am not ashamed when I ask questions using an online annotation system.

I can ask a lot of questions when I use an online annotation system.

It is good to be able to ask questions about something that is not included in the textbook.

Cognitive Gain (26.56%)

I can easily search the contents that I don’t know through the online annotation system.

The concepts remain better in my brain as I answer or ask questions.

I can learn to find the right answer through my friends’ questions.

I can understand the concepts more clearly when I answer the questions.

It can be a trigger to search the right answers on an online annotation system if I cannot understand the
concept.

Collaboration and sharing (14.11%)

My friends explain the contents using easy-to-understand words.

I can understand the contents when my friend explained what I do not understand.

If T don’t find the answer to what I wonder about, I can discuss about it again with my friends using
online annotation system.

It is better understand when I am together with others than when I am alone.

I can communicate with friends online

I can share what I know.

I can compare my answers with my friends.

Others (20.75%)

It is easy to use

It’s cool to use

It is interesting to use.

(With this as an excuse) I can use a computer or a smart phone
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Table 12. Students’ perception of the disadvantages of the online annotation system

Category

Comment

No disadvantage(20.33%)

There is no disadvantage.
I do not know of any disadvantage.

Annoyance (20.33%)

It’s too annoying to turn on the computer.
It’s annoying to access the Internet

Difficulty of use (17.43%)

It can be difficult for people who do not use computers or smart phones.
It is difficult to use at first.
It takes too much time and the system is complicated.

Distrust (13.69%)

If my friends have wrong understanding of concepts, I will misunderstand them, too.
The answer may not be accurate, because my friends are not experts.
I cannot be sure if my friends’ answers are correct or not.

Timing and Matching(10.79%)

It’s difficult to get answers if your friends are not constantly active online.
If I get questions on something I do not understand, I cannot give any answers.
If I get a question, but I do not have an answer to it, that question has no meaning to me.

Others (17.43%)

I do not want to discuss with my friends on the Internet since face to face with them is possible.

I do not want to express my online opinions publicly and I’m reluctant to ask people I do not like but
the system makes these unavoidable.

There are some strange or nonsense questions that make it hard to pick which ones are good questions.
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Figure 5. The degree of trust in peers as knowledge-sharer
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Figure 6. The degree of Affect - based trust
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Iy clasamnates approach their tasks (knowledge sharing behaviors) with
professionalem and dedication.

Gwen my clessmates track records, | see no reason to doubt their
competence and preparation for the study.

can rely on my class mates not to make my study more difficuk by
careless woark.

Most people, even those who & en't close friends each other, trust and
respect them one another.

Other class mates who must interact with this individual ar econsidered
to be trustworthy.

B Strongly agree Agree

Disagree M Strongly dissgree

Figure 7. The degree of cognition-based trust
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