TheEffect of Internet Useon Information Literacy
. A pand sudy with Japanese dementary school Sudents

Mieko Takahira
Nationd Ingtitute of Multimedia Education
Chiba, Japan
takahira@nimeac,jp

ReikoAndo
Ochanomizu Universty

Tokyo, Jgpan
rel @hssochaac.jp

Akira Sakamoto
Ochanomizu University
Tokyo, Japan
sakamoto@li.ochaac.jp

In this sudy with Japanese dementary schod studentsas participants we examined if Internet use would improve
“the ill to practicdly use information” (so-caled “information literacy”).  To edimate the causal rdaionship
between the amount of Intemet use and the <kill to practicaly use informaion, a two-wave pand sudy wes
conducted, and the obtained data was andyzed by the structura equation modd.  As areault, ahigher amount of
Internet use causal higher degrees of improvement of the kill to practicaly use information as well as its
components such as the ability to callect information, the ability to judge information, the ability to express
inform ation, and the ability to communicate information.  Also, emal use and Webste browsing played
paticularly important roles in improvement of the skill to practicdly use information. Similarly, Internet use for
communicatingwith othersnotably contributed to improvement of the skill to practicaly useinformation.

Introduction
Information literacy and Internet use

It is believed necessary for individuds to acquire “information literacy” in order to survive in the advanced information

society to come.  Definition of he term “information literacy” differs with researchers, research inditutions, and
governments of different countries, but roughly spesking, there are definitions in broad and narrow senses. According to

the narrow definition, theterm information literacy mainly means the technique and ability to use computers (or the Internet).
Ontheother hand, in abroad sense, thisterm represents the concept of the overdl information processing ability necessary in

problem solving activities  In other words, the term information literacy in a broad sense can be understood as the
comprehengive information processing ability necessary in a series of information processing activities such as accessng

necessary information, assessing the collected information, and communicating the collected information.

In Japan, the term “the kill to practicaly useinformation” iswidely used as the equivalent concept to* information literacy”
in abroad sense. This term was proposed by the Ministry of Education in 1998, and more specifically, it is defined as the
“ahility to volunterily collect, judge, express, process, and creste necessary information, and aso the ability to communicate
such information while taking the recipients status into consgdeation, and gopropriate and effective use of means for
conveying information depending on assgnments or purposes” Development of such ahility is one of the gods of
Japanese dementary, junior high, and senior high school education.

Theimportance of the skill to practicdly useinformation is believed to beits experientid aswell as practica aspects, and is
aso believed to develop through the use of information as well as means for using information (especidly information
communication networks such as the Internet). Therefore, empirical studies have been conducted thus far with Jepanese
junior high school, senior high school, and university students in order to examine if daily use of the Internet actualy

Page 1114



improved the skill to practicaly useinformation
Empirical sudieswith junior high school, senior high school, and univer sity sudents

In the quas experiment with junior high school students conducted by Naito, et d. (2003), students from schools that

frequently used the Internet during classes showed grester improvement of the overal skill to practicaly use information

than their counterparts from schools that did not use the Internet during classes. Among the components of the skill of

precticaly use information, these students showed improvement particularly in their ability to “ collect information”, “ judge
information”, “process information”, and “communicate informatior”.  Also, Takahira, et d. (2003) conducted a pand

study with junior high school students from the same area as sdected for the study by Naito, et d. (2003) to examine the
effect of the Internet use outsde classes. The study result indicated thata higher amount of Internet use outside dassesled
to higher degrees of improvement of the ability to “ collect informatiori” and the ability to* communicate informatior’, two
of the components of the skill to practicaly useinformation.

Next, asfor the previous studieswith senior high schoal students, Mouri, et d (2002) conducted apand study to examinethe
effect of Internet use a school on the skill to practically use information. The study result indicated thet Internet use a

school had no effect on the skill to practicdly use information. At a senior high school thet was emphasizing information

education, however, a higher amount of Internet or computer software use resulted in higher degrees of improvement of the
ability to “judge information”, which was one of the components of the kill to practicaly use information. Therefore, the

effect of Internet use may become stronger if the Internet is used sufficiently during classes.  In adifferent Sudy, Tekahira,

et d. (2002) conducted a pand study with students from a commercid high school in which the students have a rdatively
high Internet kill. As aresult, alarger amount of Internet use outsde classes led to higher degrees of improvement of the
ability to"judge information” and the ability to“ expressinformation”. At the same time, however, the study foundthat the
students who indicated a larger amount of Internet use outside classes decrease the ability to* create information” and the
ability to“ collect information”.

Asfor theresult of an empirical study with university students, according to the pand study conducted by Takahira, Ando, &
Sakamoto (2002), increased use of the Internet led to improvement of the components of the sill to practicdly use
information, namely, the ability to “collect information”, the ability to “express informatior’, the ability to “process
information”, and the ability to “ communicate information”. Meanwhile, alarger amount of Internet useled to declinein
the abilityto“ createinformation”.

To summarize the results of the empirica studies conducted thus far asintroduced above, Internet use by junior high school
students contributed to improvement of the skill to practicaly use information; however, Internet use by senior high school
and university students resulted in both postive effects and negative effects The overal result, however, indicated thet
Internet use had more postive effects than negative effects on the skill to practicaly use information, and these positive
effects were observed especidly on the ability to “ collect information (the ability to subjectively and sufficiently collect
necessary information in accordance with purpose by using an appropriate method)”, the ability to “judge information (the
ability to sdect necessary information from a large volume of information, judge its contents, and extract the most
gppropriate infamation)”, the ability to “ express information (the ability to carefully examine the method for expressng
information, organize information in an appropriate syle, and express the information)”, and the ability to “communicate
information (the ability to communicate information while being aware of the recipient's postion or ability to process
information)”.

Thepresent study

Basad on the study results discussed above, in the present study, the effect of Internet use on the skill to practicaly use
information was examined with dementary school students as participants.  Although information education starts when
children are eementary school students in Japan, there are only afew empirica studies that have examined the effect of
Internet use on tre children’s skill to practically use information.

Inthis study, theeffect of Internet use by tool aswell asthe effect of Internet use by purpose wasexamired. In most of the
previous dudies, for each tool (eg. Webr-site browsing, email use), the effect of Internet use on the kill to practicaly use
information was examined. Note, however, the term “Webrdte browsing’” may meen different things for different
individuas, some may view Web sites for doing homework or studying, but others may view Web sitesto check information
related their favorite activities. Thus, not only Internet tools used but aso reasons for using individua tools would become
important information sourceswhen cons dering effective improvement methods of theskill to practicaly use information.
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In order to examine the effect of Internet use by purposeas described above, atwowave panel study was conducted in this
sudy. Specificdly, varioustypesof amount of Internet useas well asthe skill to practicaly use information were measured
a two different times, and causd reldionships between variables were estimated. Usudly, it is not possble to estimate
causa rdationships between variables if data is measured only once, but if the datais measured twice and the obtained data
isanalyzed by the ructurd eguation modd, it is possible to estimate the causal relationship between the amount of Internet
use and the skill to practicaly useinformation (Finkel, 1995).

Method

Participantsand Procedure

Surveys were conducted twice with the students from eight public dementary schoolsin Tokyo.  The measures mentioned
below were digtributed twice with athree month interva, and the participants answvered each time. Data obtained from702
participants (352males, 350femaes) who participated in both surveyswas andyzed.

Measures

ill to practically use information (information literacy) ~ The “Scde of the Skill to Practicdly Use Information” by
Tekahira, et d. (2001) wasused.  We choused 48 items from this scae, and revised it for use with eementary school
students.  Conforming to the find report published by the Ministry of Education in 1998, this scade contained items
regarding the skill to practicdly use information as well as its Sx kinds of components.  Here, detailed description of each
component is as follows: (1) ability to collect information: the ability to subjectively and sufficiently collect necessary
information in accordance with purpose by using an appropriate method; (2) abilityto judge information: the ability to select
necessary information from a large volume of information, judge its contents, and extract the most gppropriate information,
(3) dbility to express information: the ability to carefully examine the method for expessing information, organize
information in an gppropriate syle, and  express the information; (4) ability to process information: the ability to
aopropriately process the collected information and to extract and understand necessary information; (5) ability to create
information: the ability to create information based on one's own ideas or opinions, and (6) ability to communicate
information: the ability to communicate information while being aware of the recipient's position or ghility to process
information.  In this study, the participants were asked to use a 4point scae ranging from “Strongly disagree (point 1)” to
“Strongly agree (point 4)” to answer the 48 questions above.

Amount of Internet use by tod For (De-mall use, (2)Web-ste browsing (induding BBS and email newdetter
viewing), (3) Web-page making (including adjustment), (4) posting messeges to BBS (indluding posting messages to a
mailing ligt), (5) chat, and (6) on-line game, the participants were asked to use a 7-point scae ranging from “None (point 0)”
to “More than 3 hours (point 6)” to indicate how much time they spent on using the Internet for each tool per week. The
tota score obtained by summing the points of (1) through (6) wastregted as the totd amount of Internet use by tool.

Amount of Internet use by purpose For (1) Internet use for school classes, (2) Internet use for doing homework or
studying, (3)Internet use for checking things about hobbies or other favorite activities, (4) Internet use for communicating
with family members or friends, and (5) Internet use for making new friends, the participants were asked to use a #point
scale ranging from “None (point 0)” to “More than 3 hours (point 6)” to indicate how much time they spent on using the
Internet for each purpose per week. The total score obtained by summing the points of (1) through (6) was treated as the
tota amount of Internet use by purpose.

Reault

Timel Time2
Amount of Intemet ue Amount of Intemet ue Q
(€9 Webstetrondng) >< (eg Websitebronsing)

Analysis method

By usng the dructurd equation modd, the obtained data
was analyzed in order to examine the causa relationships
between the amount of Internet use and the kill to
prectically useinformation aswell asits components(Finkd,
1995). The cross-lagged effect model was used for this

andysis (Figure1). Inthismodd, if path“a’ fromthe Figurel Cross{agged effect model
Note “el” and“e2’ areerors

il to practicaly use ill topracticaly use Q
information ”1  informetion
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amount of Internet use measured in thefirst survey (Time 1) to the kill to practically useinformation measured in the second
survey (Time 2) had a positive effect, therewould be acausd relationship in which alarger amount of the Internet useleadto
improved sKkill to precticaly use information. Also, if path “a’ had a sgnificant negative effect, there would be a causal
relationshipinwhich alarger amount of thelnternet use lead to decreased skill to practicaly useinformation.

Effect d theamount of Internet use by tool

The causal relationships between the amount of Internet use by tool and the skill to practicaly use information and its
components (path “d’) were examined. As aresult, the amount of Internet use by tool had positive effects on the overdl
skill to practicaly use information as well as its components. (1) ability to collect information, (2) ahility to judge
information, (3) ability to express information, and (6) ability to communicate information. On the other hand, there were
no significant effectson (4) ability to processinformation and (5) aility to create information (Table ).

Effect on the kill to practically use information ~ The overal skill to practicaly use information improved as the totd
amount of Internet useby tool washigh. M ore ecificdly, a higher amount of e-mail use and Web-site browsing resulted
in higher degree of improvement of the overal skill to practicdly useinformation.

Effect on the ability to collect information A larger amount of total Internet use by tool resultedin higher ability to
collect information. The same effect swere observed for dl the Internet tools studied except for posting messages to BBS
Among the Internet toolsthat showed postive effects, e-mail use and Web-site browsingnoted somewhat stronger effects.

Effect on the ability to judge information ~ The total amount of Internet use by tool did not have any effects on the
ability to judge information. A lager amount of email use and Webrsite browsing, however, resulted in higher ability to
judge information.

Effect on the ability to express information A larger amount of totd Internet use by tool resulted in higher ability to
express information.  The same positive effet s were observed for those who spent alot of time on usng email and chat
programs.

Effect on the ability to communicate information Thetotad amount of Internet use by tool did not have any effectson
the ability to communicate information. A larger amount of email use, however, caused higher ability to communicate
information.

Effect of theamount of Internet use by purpose

The causal reationships between the amount of Internet use by purpose and the skill to practicaly use information and its
components (pah “a’) were examined. As a result, the amount of Internet use by purpose had postive effects on the
overdl skill to practicaly use information as well as its components: (1) ability to collect information, (2) ability to judge
information, (3) ability to expressinformation, and (6) ability to communicate information. On the other hand, there were
no sgnificant effects on (4) ability to processinformation and (5) ability to creste information (Table 2).

Effect on the ill to practically use information  The overal Kill to practicaly use information improved as the total
amount of Internet useby purpose was high. More specifically, a larger amount of Internet use for communicating with
others resulted in higher degree of improvement of the overal skill to practicaly useinformation.

Effect on the ahility to collect information A larger amount of total Internet use by purpose resulted in higher ability to
collect information. The same effects were observed for dl the purposes of Internet use studied except for the usefor
dases.  Among the purposesof Internet usethat showed positive effects, the use for doing homework or studying, theuse
for hobbies or other favorite activities, and communication with others noted somewhat stronger effects.

Effect on the ability to judge information A larger amount of tota Internet use by purpose resulted in higher gbility to
judge information. Such positive effect was observed only in Internet use for communicating with others.

Effect on the ability to express information A larger amount of totd Internet use by purpose resulted in higher ability

to express information. Such postive effects were observed for those who spent a lot of time using the Internet to
communicate with others or to make new friends.
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Tablel Causd reationshipsbetween the amount of Internet useby tool and the skill to practically useinformation

Amount of Intemet use kil to practicdly useinformation
by tool (DADbility (2Ahility (3Ability (@Ability (5)Ability  (B)Abilityto
Ovedl to collect tojudge to express to process tocreate communicate
information _information _information _information _information _information
E-mall 08¢ A0* .06* 0 - - O
Web stebrowsing 05 A1* or - - - -
Web pagemaking - 06* - - - - -
Podting Messagesto BBS - - - - - - -
Chat - or - 08 - - -
Ontline game - 08 - - - - -
Total (by tool) 06* 12¢ - 08+ - -

Note: V/aUes shown in this table are causdl codfficient estiméte values (Sandardized codficents.  *p<06, NET02.

Table2 Causd relationships between the amount of Internet useby purposeand the skill to practically useinformation

Amount of Internet use kil to practicdly useinformation

by purpose (DAhility (@Ability  (Ability  (@Ability  (SAbility  (6)Abilityto
Overdl tocollect tojudge toexpress  toprocess  tocredte communicat
information information _information _information _information _ einformaion

Classs - - - - - - -
Homework and sudy - 10* - - - - _
Hobbhies or for other favorite activitie s - 10* - - - _ _
Communication with others  .07* 0% .06* .07* - - 053
Mesting new friends - .08* - 06* - - -
Totd (by purpose) 06* 13 07* 06* - -

Note: Vduesdmnintﬁstableerecméi coeﬁide.ntestirTHevdues(sta’derdized.coeﬁideIs). *p<05.  N=72.

Effect on the ahility to communicateinformation ~ Thetotal amount of Internet use by purpose did not have any effects
on the ability to communicate information. A large anount of Internet use for communicating with others, however,
caused higher ability to communicateinformation.

Discusson
Effect of theamount of Internet use by tool

Inthis study, the effect of Internet useby Japanese dementary school students at schoal or at home on the skill to practicaly
use information was examined. The overdl result was thet the participants who indicated alarger amount of totd Internet
use by tool showed more improvement in their overal skill to practicaly use information  Internet use had the effectsof
improving the overdl skill to practicaly use information as well as some of its components, namely, the abilities to collect
andexpressinformation.

However, the causa coefficient estimate values obtained in this study were not very large; therefore, the overdl effect of the
amount of Internet use by dementary school students outside classes on the skill to practicaly use information was not
consgdered very strong.  Since the volume of Internet use outside classes was smdl in this study, afloor effect may have
been generated to prevent the detection of strong effects.  According to Cooper (1989), however, the effect szeof r =.10ar
larger in the fields of persondity psychology, socid psychology, or dinical psychology would not be consdered small.
This is because sudies in these fidds are in generd susceptible to various uncontrollable exogenous varigbles. Since the
sudy inthis paper was conducted using the methodology employed in the study fieldslisted above, the effect sze for ability
to collect information would be consdered arelatively robust result.

When close atention was paid to effect by each tool, email use had the strongest effect in this sudy.  Web-site browsing
then indicated the second strongest effect. Similar effects were indicated in the previous studies with junior high school,

senior high school, and universty students (These studies indicated that Web-site browsing had the strongest effect and

email use had the second strongest effect on the kill to practicaly useinformation).  Therefore, regardless of generation, it

seems certain that Web-site browsingand email use are particularly effectivefor improvement of theskill to practicdly use
information.
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Effect of theamount of I nternet use by purpose

In this study, the effect of the amount of Internet use by purpose was a0 invedtigated. The overal result wes that the
participarts who indicated alarger anount of totd Internet use by purpose showed more improvement in their overdl skill to
prectically use information as well as its components: &bility to collect information, ability to judge information, and ability
to express information.  This result was Smilar to that of the effect of the amount of Internet use by tool. Here dso, the
effect size of r =1.0were observed for ability to collect information.

When close attention was paid to effect by each purpose, the strongest effect in this study was detected in Internet use for
communicating with others. Meanwhile, Internet use for classes did not have any effect on the skill to practicdly use
information. This result would imply that, in order to achieve comprehensve aswell as extensive improvement of the skill
to practicaly useinformation, use of the Internet only in classes would not be sufficient, and that use of the Internet must be
promoted in activities that promote edtablishing interpersona communications.  We bdieve this study result hes
important implicationwhen considering effective improvement methods of the skill to practically useinformation.

Summary

Internet use has been rapidly oreading in Japan, and children now have increased opportunitiesto be exposed to the Internet
a school or & home. In the study inthis paper, the effect of Internet use at school or at home on the skill to practicaly use
information was examined with eementary school students. The study result indicated that Intenet use by dementary
school students helped improvement of the overdl sill to practicdly use information as well as its components: ability to
collect information, ability to judge information, ability to express information, and ability to communicate information.
Internet use had particularly strong effect on improvement of ability to collect information.  Asfor the effect of Internet use
by tool, email use and Web-site browsing often promoted improvement of the skill to practicdly use information. As for
the effect of Internet use by purpose, the study result indicated that Internet use for communicating with others aso caused
improvement of the overdl kill to practicaly useinformation.
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