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Abstract
This study focuses on d ig ital information literacy in middle schools and specifically 

addresses what com petencies middle school students need for effective and successful 

Internet research endeavors. The study addresses four questions: how  can research 

projects be improved for better learning: w hat constitutes effective on-line research: what 

com petencies do students need for effective research in general and on-line research in 

particular: and how can teachers be assisted in helping their students becom e effective 

on-line researchers?

The study explores the apparent lack o f  dig ital information literacy skills in many m iddle 

school students. The claim  is made that if  educators are not provided the assistance, 

guidance and support required to em brace the dynamism o f  the Internet the gap betw een 

the structure and operation o f  conventional "learning institutions" (schools, colleges and 

universities) and the needs o f  learners may w iden.

The study found that research projects are a valuable tool for learning and that they 

provide opportunities for student-directed learning, collaboration, peer teaching, critical 

thinking, and creativity, w hile fostering increased enthusiasm and inform ation literacy 

skills.

The study identities several areas o f  intervention that could enhance the educational 

effectiveness o f  research projects and im prove students' inform ation literacy. They 

include the need to develop  structured m odels o f  the research process that can be easily 

transferred to individual situations, including: questioning techniques that engage student 

critical thinking: planning strategies: gathering strategies: sorting and sifting strategies; 

synthesis strategies: reporting strategies: and m etacognitive strategies. The findings o f  the 

study also indicate that research should be focused around critical challenges to inspire 

thinking and creative problem  solving, in contrast with the traditional m ethods o f 

research that have students sim ply gather inform ation, organize findings, and present 

inform ation. In addition, the study suggests that note taking structures and m ethods that 

m ake it d ifficult for students to plagiarize the ideas and words o f  o thers should be devised 

and im plem ented. S tudents should be taught and develop understanding o f  the ethics o f
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inform ation use. as well as processes for the critical evaluation o f  sources and m ethods 

for synthesizing inform ation and m eaning making.

The study makes several recom m endations for schools w ishing to develop student digital 

inform ation literacy through effective research projects, including the increased use o f 

research projects oriented around critical challenges o r questions accom panied by a 

decreased use o f topical research projects and the developm ent o f  school-w ide policies 

and com m on practices in areas such as note-taking and the citation o f sources. The study 

also supports the role o f  teacher-librarians as critical to the developm ent o f  effective 

digital information literacy skills.
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Chapter One -  Study Background
The Problem/Opportunity

The Research Question
Digital inform ation literacy: W hat com petencies do m iddle school students need for 

effective and successful Internet research endeavors?

The follow ing are com ponents o f  the m ajor research question as staled above.

o I low can research projects be im proved for better learning?

o What does effective on-line research look like?

o What com petencies do students need for effective research in general and
on-line research in particular?

o I low can teachers be assisted in helping their students becom e effective
on-line researchers?

The Problem/Opportunity
Learning is w hat adults are going to do for a living 
in the tw enty-first century , and a lot o f  that learning 
is going to occur via the Internet. (Broadhead &
Carroll. 2001. p. 8)

As a teacher-librarian in a Courtenay. B.C. m iddle school. I daily observe and interact 

w ith students and teachers who are involved in myriad pursuits and the dynam ics o f  

learning. I am currently in my third year as a teacher-librarian. and am astonished at the 

num ber o f  students who regularly use the Internet in their learning activities, but have 

difficulties in:

■ Navigating the Internet:

■ Planning a research strategy:

■ Finding relevant research m aterial:

■ Evaluating W eb m aterial for its authority and accuracy:

■ Note-taking:

■ Following Copyright rules and giving credit to those who create the m aterial.

1 have had opportunities to  w ork w ith teachers and their classes on projects integrating 

the Internet with academic units o f  study such as Ancient Egypt. Poetry, o r W orld
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Religions. The m ajority o f  students naturally begin their research process with a search 

o f  the Internet. Many students simply type their topics into the Univ ersal Resource 

Locator (URL), as w ith wwvv.ancientetzvpt.com. and sometimes find that this leads them 

to a W eb site about their topic. These students do not question the validity and authority 

o f  the Web resource, nor do they bother to find o ther possible Internet sources.

Som e students use search engines for their Internet research, but are often inundated by 

tens o f  thousands o f  possible Web sites, m any com pletely irrelev ant to their specific 

topics. Students frequently find themselv es frustrated by the lack o f  relev ance o f  many 

o f  the Web sites, and tend to accept the W eb sites that come up first in the return list and 

that appear to relate to their topics, regardless o f  the authority o f  the authors, or the 

currency o f  the inform ation.

1 am  interested in the use o f  the Internet as a tool to support m eaningful learning. I have 

observed teachers and their students using the Internet on the 60 com puters associated 

w ith my library , and have witnessed teachers, who have v arious lev els o f  Internet 

research experience, attem pting to guide studen ts ' Internet use. often  with lim ited 

success. 1 hav e not only watched students try to do research in ways that are ineffectual, 

but have noticed that students tend to accept the v alidity o f  inform ation on W eb sites as if 

it had appeared in a published book. I have w atched students com plete projects with little 

intellectual engagem ent, and where a sim ple reorganization o f inform ation (som etim es 

"cut and paste") and an attractive presentation form at yielded acceptable grades.

The perception that the Internet provides easy 
access to a vast array o f  inform ation is powerful 
inducem ent for students to utilize it for conducting 
research. However, the ability to separate good 
inform ation from bad inform ation on the Internet is 
a com plex task. (O 'Sullivan & Scott. 2000. p. 2)

M uch o f  the inform ation available on the W eb has 
not had the rigorous editing  and verification o f  facts 
through which traditional print or even com m ercial 
electronic information sources m ust go. (K ubly.
1997. p. 1)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi L u x o n b u re  D igita l In fo rm at io n  Literacy  in M iddle  School Research Projects

A s the com plexity o f  the Internet increases, and as m ore and more students "see [the 

Internet] as a one-stop-shopping place for inform ation and research" (Kubly. 1997. p. 1). 

it is incum bent on  educators to guide students in their on-line research endeavors.

A lthough Internet use in the classroom  is still in its infancy, access to the Internet is 

alm ost universal. The British Colum bia Ministry o f  Education com pleted a study in

1999. which show ed that Internet access in schools at that time was 92 percent in cities, 

and 89 percent in rural areas.

Surv eys o f tw eens (ages nine to fourteen) conducted in 1999 and concerning 

com puter/Internet use rev eal that ov er 70 percent o f  tw een households now own a 

com puter -  a grow th o f  about 40 percent in just four years. In this same period. Internet 

connections am ong com puter owners grew 400 percent to ov er ha lf o f com puter-ow ning 

households. In 1999. 88 percent o f  tweens had Internet access at school or at home. 

These are 1999 figures, and given the alm ost exponential growth o f  Internet use. these 

figures may soon approach 100 percent connectiv ity (Y TV  Survey. 1999).

A June 2001 surv ey conducted by Princeton Survey Research Associates found that 42 

percent o f  young people are on the Internet every day. Ninety percent o f  the respondents 

accessed the Internet at hom e and 64 percent at school. Eighty-eight percent o f  

respondents first started using the Internet before they were 14 years o f  age. W hen doing 

research. 71 percent used sources on the Internet for the majority o f  their research 

projects.

M any studen ts... today accept W eb use as the norm 
and cannot really remember a tim e before w ide
spread use o f  the Internet (D upuis. 1999. p. 1).

No m atter what their topic, students are conv inced 
they can find it on the Internet (O 'Sullivan & Scott.
2000. p. 2).

S tuden ts ' com fort w ith a m edium  that they were practically brought up w ith, and their 

w illingness to use it as a prim ary source o f  research, has been quite exciting for 

educators.
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"The Internet (appears to be) viewed (by som e) as the 'end  a ll' for teaching in the twenty 

first century" (O 'Sullivan & Scott. 2000. p. 1). But.

instructors som etim es assume m istakenly that 
students, because they appear at hom e in online 
environm ents, w ill also understand how  to use the 
W orld W ide W eb as a learning and research tool.
(G oett & Foote. 2000. p. 1)

The perception that the Internet provides easy 
access to a vast array o f  information is a pow erful 
inducem ent for students. (O 'Sullivan & Scott. 2000. 
p. 5)

Recently, a fellow teacher asked the students in her class to raise their hands i f  they 

thought they knew m ore about com puters than most o f  the teachers in the school. All o f  

the students raised their hands, perhaps rightfully so. W hen the Princeton Survey 

Research Associates (2001) asked young people a sim ilar question  regarding the  Internet, 

they indicated that they knew  m ore about the Internet than their parents 64 percent o f  the 

tim e. Many students are keen to experim ent with com puter program s and w ith the 

Internet, while teachers do not often have the time or inclination to  "play” w ith  rapidly 

changing new technologies. Major Obstacles Affecting the Realization o f  S ch o o ls ' 

Computer Related Goals for Students, a 1999 publication o f  The B.C. M inistry o f  

Education, found that 63.7 percent o f  teachers lacked skill in using  com puters for 

instruction. 57.3 percent did not have enough teacher training opportunities, and  26 

percent lacked interest in using the m edium .

If teachers are uncom fortable using the Internet as a tool for m eaningful learning, they 

m ay use it as a sim ple "add-on" to "pre-Internet" units o f  study; or. not use it a t all. 

"G iven the m assive scope o f  the Internet and the difficulty in find ing  good, usefu l, 

reliable information on line" (B roadhead & Carroll. 2001. p. 9). som e teachers m ay have 

begun to fear the Internet as a research tool. But. "the skill to find useful inform ation in 

the era o f  the inform ation flood is inherently important"! B roadhead &  Carroll. 2001. p.

8). In the Canadian Internet Directory and Research Guide: 2001 . Broadhead and 

Carroll talk about the need to be inform ation literate on the In ternet in the new  century:
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It you take the tim e to learn how to transform  the 
m asses o f  Internet data into useful know ledge, we 
believe that you will acquire w hat will be one o f  the 
m ost critical career skills o f  the twenty-first 
century...

We are headed into a world o f  constant career 
upheaval, in w hich we will have to continually 
m aster new know ledge, not only to advance our 
careers or exploit new  opportunities, but to ensure 
career su rv ival...

We live in an age that involves unprecedented, 
relentless technological change. It's been estim ated 
that 80 percent o f  the technology we will use some 
ten to twenty years from now has yet to be invented.
This means that we m ust be prepared to cope with 
continuous, ongoing  change fuelled by rapid 
technological advances. (Broadhead and Carroll.
2001. p. 7)

Broadhead and  Carroll feel that digital inform ation literacy will be an essential 

com petency in a world that is only ju st beginning to see the effects o f  the Internet on 

work and education.

Potential Causes of the Problem
Teachers cannot keep up with the dynam ic evolution o f  the Internet and also be expected 

to run classroom s funded, and often m anaged, according to an industrial age. factory 

model. In m y experience, although m any teachers are excited about the possibilities o f  

the Internet, m any are stunned by the tidal wave o f  change in society, the expectations 

placed on educators, and the developm ent o f  interactive technology. All but a few 

pioneers, w ho are com fortable with the Internet, use it sparingly and hesitantly in their 

teaching. W ho has the tim e to learn about and keep up with som ething that changes so 

quickly, w hen the needs o f  30 (or som etim es 300) students is o ften  com peting with the 

dem ands o f  constantly  changing curricu lar and social expectations?

Teachers are often  too overwhelm ed w ith changing curricular expectations, and the 

im m ediate needs o f  their students and schools, to  have the psychological tim e to 

experim ent w ith the effective use o f  the Internet as a research tool. Teachers may also
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not feel com fortable using the Internet in their teaching when students tend to be far more 

experienced than they are. and therefore might take advantage o f  the teachers' 

inexperience.

As a result o f  their exposure to com puters and the Internet, students are m uch more 

com fortable with the new technologies than teachers. However, student com puter use 

generally does not focus on learning. Boys tend to use the Internet as a source o f  

entertainm ent, and girls as a m eans o f  com m unication (YTV Surv ey. 1999). W hen 

teachers are not aware o f the learning possibilities o f  the Internet, they cannot use their 

understanding o f  learning and o f  curricular content to guide students.

The enorm ous scope and am ount o f  material available on the Internet m akes it difficult to 

organize research or learning activ ities unless users understand how to access useful 

m aterials. Many students and teachers do not know w here to turn when initiating an 

Internet search: they often rely on lim ited strategies learned by trial and error, and 

hearsay. Few students take the tim e to think about their research questions o r plan their 

research strategies before plunging into research. Few  students use the advanced search 

engine pages or appear to understand the use o f  Boolean logic in limiting or 

concentrating searches: their sim ple search strategies often result in tens o f  thousands o f 

possible W eb sites to peruse, with only a small percentage being o f  any direct relev ance 

to their specific areas o f  study. In the Canadian Internet Directory and Research Guide. 

Broadhead and Carroll (2001) state that "few  C anadians really take the tim e to learn 

(effective research) skill(s)." and that " ...inev itab ly , they get frustrated and give up after 

finding little o f  relevance" (p. 6). Trial and error lessons rely on accidental findings o f 

research techniques. Although these techniques may not be the best way o f  doing things, 

friends and associates often com m unicate their findings to others, adding to the confusion 

and frustration o f  novice on-line researchers.

Som e organizations are attem pting to m ake the W orld W ide W eb (W W W ) a safe and 

organized place for the on-line needs o f  students and educators by establishing Internet 

gatew ays, or portals. The num ber o f  these portals has increased dram atically over the last 

two to three years. Portals are very useful, in that they can do a m arvelous jo b  in
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organizing the contents o f  the W eb. but they are quite diverse and num erous, with few 

com ing close to apprehending all o f  the needs o f  a m iddle school culture. The 

com plexity o f  portals has grow n with the services they offer. It m ay take a teacher or 

student som e time to becom e fam iliar with each Web portal to determ ine relevance and 

usefulness. The Web portals them selves could use a portal.

Teachers and students need help in their on-line research endeavors. I believe that the 

way to provide students and teachers the knowledge and skills they require for effective 

on-line research is through " ...co llaborative efforts am ong school librarians and teachers 

(to) prom ote inform ation literacy throughout the school's curriculum ." (O 'Sullivan & 

Scott. 2000. p. 1) If collaboration is linked to a school W eb resource that attempts to be 

the schoo l's  "portal", then Internet information literacy has a chance to becom e an 

im portant aspect o f  school culture.

Significance of the Problem/Opportunity & Possible Solutions
The problem  identified as the focus o f  this study is significant in that if  educators are not 

provided the assistance, guidance and support that em bracing the dynam ism  o f  the 

Internet requires, the gap betw een the structure and operation o f  conventional "learning 

institutions" (schools, colleges and universities) and the needs o f  learners m ay widen.

Educators have the skills and understanding to take the contents and processes available 

on the Internet, and transform  them  into dynamic, m eaningful learning experiences.

W hen attem pting to integrate the use o f  the Internet as a research tool, educators are 

faced w ith many choices and issues: how to teach effective research skills? W hat are the 

differences among search engines, portals, and directories? W hich search engines are 

best for which searches? Should they teach Boolean logic? How shall they teach students 

to evaluate W eb sites?

But do educators have the  tim e and inclination to becom e experts a t teaching on-line 

research skills? In attem pting to see the patterns created by the grow ing dem and and 

requirem ent in education for on-line research, and its relationship to  student performance, 

it may be helpful to exam ine the systems archetype developed by Peter Senge (1990).
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entitled "G row th and U nder-Investm ent". (Figures 1.1 -  1.7 build the systems diagram  

step by step)

Figure 1.1 diagram s the increased availability o f  the Internet in schools, and the natural 

inclination for most students to use technology before they use books. Many students 

begin research projects by going to a com puter and searching for information on-line, 

creating the growing action o f  the use o f  the Internet as a research tool. With increased 

use o f  the Internet as a research tool, the demand for access by teachers, and therefore 

students, continues to snowball. (The snowball in the center o f  ligure 1.1 sym bolizes a 

growing action.)

Figure 1 . 1 -  G row ing Action and Demand

G R O W IN G  A C TIO N  X
D EM A N D  

With increased access to the 
Internet, Students and Teachers 
arc using the Internet more and 

more for research purposes.

A grow ing  reliance on the ’\A
Internet for research is 

m aking  it the most p revalen t
research tool.
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In Figure 1.2. as dem and increases, it becom es obvious that perform ance issues are 

balancing  the growing action. Students are using research techniques that are not 

providing relevance and  quality that benefits their learning and are not evaluating the 

inform ation they find for accuracy or currency. Teachers are observing ineffective 

research techniques and quite a bit o f  "cut-and-paste" note taking. N ot being research 

specialists, the m ajority o f  teachers do not know w hat to do about the ineffective research 

processes and students" lack o f  cognitive engagem ent. They begin to question the value 

o f  the Internet as a learning tool. (The scale in Figure 1.2 sym bolizes a balancing action 

to grow th, or a lim itation)

Figure 1.2 -  Perform ance

•\ i ! t t m « n p ,  r d i u r  

I n t e r n e t  l o r  re* 

m a k i n g  il t h e  m o *  

fC'C.ireh 1*

(IKHWINTt \ l ) f * \ i  A M )
\ \  tth increased access to the 

Internet. S tjJcnts Teachers 
are JMny ike Internet more and 

more for research p u r p le s

more 
need t(

As demand grows, it becomes 
more obvious that there is a 

need to improve performance

becom e frustrated with the
(students and teachers

PFRIORMANC'F

technology).
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As Figure 1.3 shows, unless som ething is done about "perform ance", the balancing loop 

will continue to hold back the potential grow th o f  the use o f  the Internet as an effective 

research tool. If the growing action is continuously balanced by poor performance, 

students may be denied what Broadhead and Carroll think is "the ability  to develop ...one 

o f  the key career success factors o f  the tw enty-first century." (2001. p. 6). Teachers will 

perceive a need to invest in the capacity o f  students to engage in the "cognitive 

processing" (M cClaren. personal com m unication. July 31. 2001) necessary for effective 

on-line research and activities.

Figure 1.3 -  Perceived Need to Invest in C apacity
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As shown in Figure 1.4. a perceived need to invest in capacity instigates action by the 

educators. Perform ance standards prov ide added pressures and guidance. Some o f  the 

potential investm ents in student and teacher capacity may include:

•  Teachers working with teacher-librarians in co llaborative units that 
integrate use o f the Internet w ith curricular subject areas. Teacher- 
librarians are the research specialists, and can help teachers see the 
potential for increasing studen ts ' cognitive processing capacities with 
regard to thinking about research and effective on-line research.

•  S tudents work with teacher-librarians during class projects or library 
orientations to increase aw areness and understanding o f  the Internet, as 
well as learning to conduct research on-line effectively.

•  School W eb resources provide the tools (tutorials, guides, a c tiv itie s ...) for 
teachers and students to increase understanding o f  the Internet and to 
im prove on-line research skills.

Figure 1.4 -  Investm ent in Capacity
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Figure 1.5 shows that, after a delay, in which teachers work on collaborative units with 

teacher-librarians. their understanding o f  on-line research increases: frustration and 

uncertainty are replaced with a sense o f  com petence and feelings that a good job  is being 

done. Students becom e com petent at on-line research and there is an increased capacity 

for cognitive processing that m akes research projects highly m eaningful and engaging 

activities.

Figure 1.5 -  Increase in Capacity
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In Figure 1.6. as teachers and students becom e m ore com petent at using the Internet 

effectively, there is an increase in creativity in how students and teachers use the Internet 

for research and as a support for learning.

Figure 1.6 -  C om petence = Risk
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Finally, in Figure 1.7. it is quite likely that an increase in com petence in on-line research, 

and an increase in w illingness to use the Internet in creative ways, will support the 

grow th o f  effectiv e Internet use in schools, will likely result in new dem ands for higher, 

m ore sophisticated research projects and skills, w hich in turn will lead to dem and for the 

developm ent o f  even greater capacity, becoming a virtuous spiral supporting 

developm ent o f  the skills needed for success in the twenty-first century.

Figure 1.7 -  Supporting a G row ing Action
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The ability  to evaluate and m anage information and continuously adapt to "career 

upheaval, technological advances, and an explosion o f  inform ation" (Broadhead & 

C arroll. 2001. p. 4) will be a key to future success for our students.

A school W eb site, backed with workshops and sem inars on using it effectively, can 

provide activities and inform ation that fulfill Broadhead and C arroll’s ideas abou t "just in 

tim e” knowledge and know ledge management. R esources for effective research
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strategies, information evaluation, effective writing, and citation, m ight all be readily 

available without the need for teachers and students to search am ong m yriad possibilities. 

T im e can be used more efficiently, and guessw ork  can be elim inated from strategies 

chosen. Teachers, with effective activ ities and m ethodologies at the tips o f  their fingers, 

can focus on teaching rather than searching.

In sum m ary, the need for increased focus on and support o f  digital inform ation literacy in 

schools is significant in that if  educators are not provided the assistance, guidance and 

support in using the Internet effectively as a tool for learning, the gap betw een the needs 

o f  the learner and the education provided by "learning institutions” may w iden.
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Chapter Two - Literature Review
In attem pting to determ ine the needs o f  m iddle school students w ith regard to Internet 

research com petencies. I first had to explore the provincial and local expectations 

regarding the use and integration o f  inform ation technologies in schools, as well as what 

has been reported concerning the successes and obstacles to the integration o f  com puters 

and inform ation technologies with the general school curriculum  in Canada and the 

United States.

In discussing the issues around students ' research endeavors, com m entators used term s 

such as information literacy, digital inform ation literacy, and inform ation technology. 

This review attempts to define these term s and concepts, dem onstrate the need for 

im proved student com petency in research, determ ine the standards and com petencies 

w hich educational organizations and com m entators claim are im portant to students' 

research endeavors, and look at som e m odels for effectiv e research, w hether on-line or 

off.

Computers, the Internet, and Education -  Organizational 
Documents
The goal o f  integrating student use o f  the Internet with other classroom  work is a 

subcategory o f a larger educational initiative: the integration o f  com puters and 

inform ation technology in schools and o ther educational institutions. A number o f  

im portant policy docum ents have been produced in Canada and the United States 

concerning these issues. In reviewing policy docum ents for this study I have attem pted to 

d iscover the answers to a num ber o f  questions that are relevant to the focus o f this study. 

The questions are listed below.

■ What are the perspectives and goals o f  the British C olum bia M inistry o f  

Education and School District 71 (Com ox Valley) regarding com puter 

integration?

■ What is know n about the current status o f  integrating com puter use w ith o ther 

curricular areas in Canada and the United States?
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•  What has been reported concerning the successes and obstacles to the

integration o f  com puters and inform ation technologies with the  general school 

curriculum in C anada and the U nited States?

British Columbia Ministry of Education Reports, Directives, and 
Resources.

In June o f  1999. the Teaching. Teaming and Education Technology A dvisory Committee 

o f  the B.C. Ministry o f  Education published Conditions fo r  Success. This report cited 

av ailable research about the use o f  com puter technology in schools and provided new 

directions for the use o f  inform ation technologies in schools.

C 'omlitions fo r  Success cited data about B.C. school principals' views on technology use. 

noting som e o f the obstacles to the integration o f  com puters with the school curriculum. 

The principals agreed that som e o f  the obstacles to com puter use and integration in the 

m iddle school grades were:

• An insufficient num ber o f  com puters -  77.2 percent

• Teachers ' lack knowledge and skills -  69.4 percent

• Problem s scheduling com puter tim e -  68.5 percent

• Insufficient tim e for teachers to  prepare lessons -6 1 .3  
percent

• Not enough training opportunities -  58.9 percent

• Difficulty in integration o f  com puters with classroom 
w o rk -5 7 .1  percent

• Not enough tim e in the teachers ' schedule to explore 
W W W  - 4 9 .1  percent

• Not enough types o f  softw are -  45.6 percent (B.C.
M inistry o f  Education. 1999b)

The Conditions fo r  Success com m ittee went on  to recom m end eight points that reflect the

general direction o f  their findings.

1. Education m ust incorporate com puters not only because o f  
their ubiquity in contem porary social practice and 
economic activity, but also so that we can benefit from the
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promise o f  Inform ation and Com m unication Technology 
(ICT):

2. Integration with curriculum  is central to successful 
im plem entation, teacher support and com m itm ent, and 
student learning:

3. Electronic deliver, should be a school district option for 
learners:

4. Teachers require support for integration:

5. Equity must be a high priority:

6. Decision M aking — If change is to be w idespread, many 
teachers -- not ju s t enthusiasts -  must be engaged in the 
decisions and the activ ities:

7. Research is an essential part o f  the process o f  effective 
change, and:

8. Adequate funding is central to achieving the integration o f 
ICT into the curriculum  (B.C. Ministry o f  Education.
1999b).

In Novem ber o f  the same year (1999). the B.C. Ministry’ o f  Education published a revised 

five-year technology plan, titled Information Technology in Education: Plan fo r  2000  

and Beyond, to expand on som e earlier directives. The new  plan states that "there has 

been rapid development and integration o f  ICT [Inform ation and Com m unication 

Technology] into daily life. Parents, teachers and the business sector have increased their 

expectations that schools ensure students are 'ICT literate'.*'

A m ong the new plan 's initiatives, there was a clear intent to focus on improving student 

ICT skills, integrating ICT with the curriculum , supporting teachers in their ICT 

integration, and m easuring "the effectiveness o f  ICT on im proving student perform ance" 

(B .C. M inistry o f  Education. N ovem ber. 1999c).

In the Kindergarten to Grade 12 Education Plan (Revised Septem ber 2000). The B.C. 

M inistry o f  Education states that:

■ "Students need access to a range o f  resources to develop the inform ation
literacy skills dem anded in the workplace and at hom e."

■ "All Integrated Resource Packages (IRPs) prom ote the use o f  appropriate
technology to achieve prescribed learning outcom es."
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The Plan goes on to discuss ways in which the Ministry will support these needs: nam ely, 

through ensuring that all districts have a technology plan, and through the connection o f  

all schools to the W orld W ide W eb (WWW).

Digital Information Literacy
Perceptions o f  the need for inform ation literacy have undergone a revolution since the 

Internet becam e so popular in student research projects. A lthough the principles o f  

inform ation literacy have not changed, easy access to research m aterial on the Internet 

has created new challenges in teaching students effective research m ethods and 

processes.

"Five years ago you m ight have spent 90 percent o f  your research tim e in libraries and 

archives and  10 percent searching the Internet. Today, that ratio, for m any people, is 

reversed" (M cC laren & M cIntosh. 2000. p. 3-22). It is easy to see why the Internet has 

drawn so m any researchers. M cClaren and M cIntosh (2000) note that "tw o years ago the 

search string 'technology AND change' revealed m ore than 100.000 hits. Today the 

same search string retrieved m ore than 1.166.025 hits" (p. 4-9). A growth o f  almost 1200 

percent o v e r two years is quite substantial. As m ore and m ore inform ation becomes 

available on  the Internet, m ore and more researchers will be draw n to it.

O 'Sullivan and Scott (2000) state that "the Internet has becom e a definitive resource for 

students conducting research" (p. 2). "No m atter what their topic, students are convinced 

they can find it on the Internet" (p. 2). In an action research project that integrated the 

Internet w ith  Social Studies curriculum . O 'S u llivan  and Scott found that

...th e  perception that the Internet provides easy 
access to a vast array o f  inform ation is a powerful 
inducem ent for students. Many students have 
developed an infatuation with inform ation: any 
inform ation is good inform ation -  the m ore o f  it. the 
better, as long as it is easy to obtain. (O 'S u llivan  &
Scott. 2000. p. 5)

In discussing their observations o f  student behavior. O 'S u llivan  and Scott often 

"w itnessed students gravitating to the Internet, no m atter what their topic o f  study" (2000.
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p. 5). In her address at the M id-South Instructional Technology Conference. K ristin 

Kubly (1997) noted that " .. .  m any students see [the Internet) as a one-stop-shopping 

place for inform ation and research" (p. 1). As a result, students gravitate toward the 

Internet before even thinking about what the best resource for their project m ight be.

M any teachers are quite  interested in the potential o f  the Internet. "The Internet is an 

increasing presence, as teachers use it for research by s tu d e n ts ..."  and is becom ing 

" ...v ie w e d  as the 'end  a ll’ for teaching in the twenty-first century" (O'Sullivan & Scott. 

2000. p. 1). The Internet has created added pressure for education to focus on dev eloping 

inform ation literacy, and especially digital inform ation literacy. McClaren & M cIntosh 

(2000) state that:

The organizations and cultural/social institutions o f 
the industrial era will not serv e adequately in a 
world o f  netw orked com puter telecom m unications 
and a digital econom y, (p. 1-34)

It is becom ing m ore and more im portant for teachers to provide students with skills and 

know ledge that will em pow er them  to find and think about needed content. If to d ay 's  

teacher shows students various cognitive processes for d ifferent situations, students will 

be m ore able to use the flood o f  inform ation available on the Internet, rather than being 

overw helm ed by it. But. educational institutions, like large ships, do not change 

directions easily.

Education is not im m une to technological change 
and. being an institution that serves society, this is 
ju st as well. Unfortunately, the education system 
has never outgrow n its roots in the Industrial Age 
where. like other factories, it was set up to mass 
produce m inds... If education is to survive into the 
2U ‘ century change is inevitable. (M cC laren &
M cIntosh 2000. p. 2-11)

Paul G ilster (2000) discusses the need for digital inform ation competencies in a  w orld 

that is being changed by the Internet:

The skills o f  the digitally literate are becom ing as 
necessary' as a driver's license. The Internet is the
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fastest grow ing medium in h isto ry ... [and] will 
create priceless resources for learning and 
self-advancem ent. If these won’t overw helm  your 
life overnight, they will change it. subtly, 
continually , and w ith irresistible force (Gilster.
2000. p. 2*16).

G ilster defines digital information literacy as an extension o f  information literacy:

Digital literacy is the ability to understand and use 
inform ation in m ultiple formats from a wide range 
o f  sources when it is presented via com puters. The 
concept o f  literacy goes beyond sim ply being able 
to read: it has always meant the ab ility  to read with 
m eaning, and to understand. It is the fundam ental 
act o f  cognition. Digital literacy likew ise extends 
the boundaries o f  definition. It is cognition o f  w hat 
you see on the com puter screen w hen you use the 
netw orked m edium  (Gilster. 2000. p. 215).

In Digital Literacy. G ilster (2000) describes the different skills required for a person to be 

information literate on the Internet. He discusses the need to understand the editing rigor 

that many W eb sites lack, and the ability o f  a Web author to "load" inform ation by 

sim ply offering hypertext links to W eb sites that support his or her views. He states that:

A cquiring digital literacy for Internet use involves 
m astering a set o f  core com petencies. The most 
essential o f  these is the ability to m ake informed 
judgm en ts about what you find on-line, for unlike 
conventional m edia, much o f  the N et is unfiltered 
by ed itors and open to the contributions o f  all 
(G ilster. 2000. p. 216).

G ilster views the Internet as a double-edged sword. A lthough he sees its great potential 

for learning, he is concerned about the consequences o f  a lack o f  general digital 

information literacy. G ilster is not alone in his assessm ent o f  the Internet. O 'S u llivan  & 

Scott (2000) also feel that " the  paucity o f  research related to the use o f  the Internet in 

secondary and elem entary c lassro o m s... should be cause for reflection and concern on 

the part of all educators" (p. 3). In their research they found that " ...n ea rly  85 percent o f  

[their] total sample, evaluated their Internet search skills as e ither excellent or good. Yet. 

as [the] qualitative data ... show [ed]. m any students expressed difficulties navigating
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W eb s ite s ... [and] m any o f  [the] students were frustrated when conducting  research on the 

W eb" (O 'Sullivan & Scott. 2000. p. 4).

G ilster. O 'Sullivan. Scott, and others are concerned at the d ifference betw een young 

learners' concepts o f  them selves as competent Internet researchers, and the reality o f  the 

poor digital literacy sk ills they dem onstrate when actually  doing In ternet research. 

Elizabeth Dupuis (1999) agrees with Gilster. O 'S u llivan , and Scott, w hen she notes that 

young peop le ...

. ..have  grown up in a world already adorned w ith 
V C R s, com pact disks, and com puters.... M ost can 
■get on the N et', but their com puter com petencies 
vary widely and few understand the m ore elusive, 
conceptual fundamentals o f  inform ation literacy 
(D upuis. 1999. p. 290).

In a paper presented at the  Third International Forum on Research in School 

Lihrarianship. Jinx W atson (1999) compared student ab ilities in using  the Internet as a 

com m unication tool and as a research tool. He stated that " ...s tu d en ts  do not show the 

sam e kind o f  confidence in using the Web for school research [as they do for 

com m unication, they] ...c la im  som e frustrations around locating and  trusting 'official' 

inform ation required for their school assignm ents” (p. 7). Thus, som e studies seem to be 

finding a pattern in young peoples' use o f  the Internet: on the one hand young users feel 

that they are proficient a t doing on-line research, but w hen they are actually  observed in 

their research endeavors they are found to be frustrated by their inability  to locate 

relevant or authoritative m aterial.

O ften students do not know  how to begin on-line research, and will sim ply  go directly to 

a search engine, without thinking about or planning a research strategy. In her action 

research with middle school students and on-line research. Leona C arp er (1996) found 

that " ...m a n y  students w ere unfam iliar with any specific sequence fo r research topics. In 

addition, it appeared that students were generally unaw are o f  why a specific  sequence o f  

research would be helpfu l” (p. 12). She continued by listing  som e o f  the essential digital 

inform ation literacy com petencies that the students lacked:
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Children were generally not familiar with why a 
specific research sequence might be helpful.
...C hildren  did not know how to obtain primary 
information from online services. ...ch ild ren  did not 
know how to narrow  the scope o f  inform ation 
obtained, [and]...instruction  had not been devised 
to integrate technology research activities (Carper.
1996. p. 12).

Carper claim s that students need a sequence o f  research activities, need to think about 

and plan their research, and need strategies for effective searching and evaluation o f  

relevant W eb material.

Barron and Ivers (1998) have worked w ith and for teachers to dev elop pedagogy in 

digital inform ation literacy. In their concern about the lack o f  student com petencies in 

gathering and evaluating relev ant Internet m aterial, they m irror som e o f  C arper's  

concerns. They warn teachers that:

Students often believe if  they see som ething in print 
o r on the com puter, it m ust be true. Instead o f  
blindly accepting and reporting inform ation, 
students must learn to investigate its source and 
validate the inform ation (Barron & Ivers. 1998. p.
42).

It would appear from the sources cited that there is a need to focus on developing the 

students ' essential com petencies in digital information literacy. But. w hy is digital 

inform ation literacy so important? Broadhead and Carroll (2001) are convinced that the 

ability "to transform  the masses o f  Internet data into useful know ledge... w ill be one o f  

the most critical career skills o f  the tw enty-first century" (p. 7).

These authors clearly feel that digital inform ation literacy is m ore than ju s t on-line 

research in schools. For them it is a set o f  competencies focused on obtain ing  the needed 

inform ation in the time that it is needed. They see these com petencies as essential for 

adults as well as young people.

Barron and Ivers (1998) make an equally  strong case for digital inform ation literacy.
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The Internet offers trem endous potential [for] 
education. Used appropriately, it can enhance 
instruction, stim ulate thinking, and facilitate 
com m unication am ong students, educators, 
scientists, researchers, and others around the w orld 
(Barron & Ivers. 1998. p. 2).

It opens the door to m ulticultural education: 
establishes real-world learning experiences: 
encourages higher o rder thinking skill: helps to 
improve writing skill; and increases m otivation, 
achievem ent, and positive behavior (Barron &
Ivers. 1998. p. 2).

The Internet provides a natural setting for inquiry 
skills, including collecting information for analysis 
and com m unicating w ith experts (Barron & Ivers.
1998. p. 4).

Although Barron and Ivers (1998) agree w ith  Broadhead and C arro ll's  (2001) view that 

com petencies in digital inform ation literacy are as necessary for adu lts as they are for 

young people, they also discuss other benefits, such as m otivation, positive behavior, and 

higher thinking skills. In discussing the benefits o f  digital inform ation literacy. Barron 

and Ivers (1998) cite a ...

... study conducted by the Center for A pplied 
Special Technology [which] compared the w ork o f  
500 students in fourth-grade and sixth-grade classes 
in seven urban school districts -  half with online 
access and half w ithout. Experimental groups w ith 
online access attained significantly higher scores on 
m easurem ents o f  inform ation management, 
com m unication, and presentation o f  ideas (B arron 
& Ivers. 1998. p.4. C iting Follansbee. et al.. 1996).

Barron and Ivers (1998) feel that the skills o f  information m anagem ent, com m unication, 

and presentation o f  ideas are essential for future success. They also feel that:

Inform ation literacy em pow ers students to be 
independent learners, recognize relevant 
inform ation, use technology when appropriate, and 
com m unicate using m ultip le media. Inform ation 
literacy skills are useful in adult life and pertinent to 
all careers (Barron &  Ivers. 1998. p. 45).
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Barron and Ivers (1998). and Broadhead and Carroll (2001). have sim ilar views regarding 

the benefits that strong digital inform ation literacy can have on adult lives. Both sets o f 

authors see the com petencies o f  digital inform ation literacy as essential for the twenty- 

first century.

W riters about digital inform ation literacy agree that it is important that educators 

" ...gu ide  students in using the W orld W ide W eb appropriately by teaching them to 

evaluate Internet resources using criteria designed to weed out the authoritative sources." 

(Kubly. 1997. p. 1). If  students are unable to find relevant material that is current and 

authoritative, then they may find them selves continually  frustrated w ith irrelevant 

material and use questionable sources. O 'S u llivan  and Scott (2000) state that "without 

systematic instruction in inform ation literacy , students cannot realize the potential o f the 

Internet" (p. 1).

Students require som e structure to support on-line research. Goett and Foote (2000) feel 

that students should be able to "choose appropriate starting points for research: use search 

and query' engines: take notes in digital form: evaluate the quality o f  online materials; and 

cite electronic docum ents" ( p . l ). They go on to discuss the need for students to 

understand the basics o f  copyright when doing research on the Internet.

How do students and teachers develop the com petencies required fo r effective on-line 

research? In attem pting to determ ine how to strengthen student sk ills and understanding 

o f  research on the Internet. W atson (1999) states that we should " ...co n s id e r  individual 

teachers and librarians collaborating in teaching inform ation literacy." (p. 9)

O 'Sullivan and Scott (2000) agree with W atson (1999): they feel that " ...collaborative 

efforts am ong school librarians and teachers can prom ote inform ation literacy throughout 

the school's curricu lum " (O 'Sullivan & Scott. 2000. p. 2).

In conclusion, a review  o f  the literature on digital inform ation literacy reveals that while 

the Internet is becom ing m ore and more prevalent as a research tool in schools, educators 

are w itnessing a lack o f  digital inform ation literacy am ong students. Because digital 

information literacy will continue to grow in im portance to adult lives and careers, it is
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the jo b  o f  educators to build student digital inform ation literacy. Teacher-librarians can 

be a pow erful collaborative force in support o f  the on-line research endeavors o f  teachers 

and their students.

Digital Information Literacy Education
Technological advancem ents have had and will 
continue to have significant effects on society.
Central to educational goals and program s are the 
changes occurring in com m unication technologies, 
information storage and retrieval, and data 
processing capabilities. These developm ents make 
it crucial that students acquire the skills to locate, 
gain access to. evaluate, and utilize vast amounts o f  
information. Since it is now im possible to leam or 
retain all there is to know about even one small area 
o f human knowledge, knowing w here to locate 
information and. more im portantly, knowing how to 
evaluate and process inform ation becom es o f 
param ount importance. Literacy is no longer 
simply a m atter o f  learning to read, write, and 
calculate. It is a m atter o f  know ing how- to critically 
examine and creatively use inform ation. (British 
Colum bia M inistry o f  Education. 1995. p. 3)

Information Literacy Standards
The A m erican Library Association defines inform ation literacy as a set o f  abilities that 

allow' an individual to " ...recogn ize w hen inform ation is needed and have the ability to 

locate, evaluate and use effectively the needed inform ation." (1989) "Inform ation 

literacy, w hile show ing overlap with inform ation technology skills, is a distinct and 

broader area o f  com petence." (A ssociation o f  College and Research Libraries. 2001. p.

16)

In a discussion o f  information literacy com petency standards, the Association o f  C ollege 

and Research Libraries (ACRL) warn us that " ...uncerta in  quality and expanding 

quantity  o f  inform ation pose large challenges for society. The sheer abundance o f  

inform ation w ill not in itself create a m ore informed citizenry without a com plem entary 

c luster o f  abilities necessary to use inform ation effectively." (2001. p. 16) The 

association describes an inform ation literate person as one w ho is able to:
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•  D eterm ine the extent o f  inform ation needed:

•  A ccess the needed inform ation effectively and 
efficiently:

•  Evaluate information and its sources critically:

•  Incorporate selected inform ation into his or her 
know ledge base:

•  Use information effectively to accom plish a specilic 
purpose:

•  U nderstand the econom ic, legal and social issues 
surrounding the use o f  inform ation, and access and 
use information ethically and legally. (A ssociation 
o f  College and Research Libraries. 2001. p. 16)

Each item on this list is seen by the ACRL as a "standard" against which to m easure 

progress toward inform ation literacy. The ACRL continues to describe perform ance 

indicators and outcom es for each standard (a com plete list o f  perform ance indicators and 

outcom es is available at the ACRL Web site - http: 7w w w .ala.oru/acrl ilcom stan.htm l).

"The Boyer C om m ission ...recom m ends strategies that require the student to engage 

actively in "framing o f  a significant question or set o f  questions, the research or creative 

exploration to find the answ ers, and the com m unications skills to convey the re s u lts .. ." ' 

(A ssociation o f  C ollege and Research Libraries. 2001. p. 17)

The O ntario  M inistry o f  Education defines inform ation literacy as the " ...ab ility  to solve 

inform ation-based problem s". It includes the follow ing com petencies:

•  A cquisition o f  inform ation:

•  Critical evaluation o f  inform ation:

•  Selection o f information:

•  Use o f  information:

•  "C om m unicate inform ation in ways w hich lead to 
know ledge and w isdom ." (O ntario M inistry o f  
Education. 2000)
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The Conference Board o f  Canada, in d iscussing inform ation literacy skills in the world o f  

w ork, presents some o f the skills students need to be better prepared for w ork, and 

include the abilities to:

•  Read and understand inform ation presented in a 
variety o f  forms:

•  Share inform ation using a range o f  information and 
com m unications technologies:

•  Locate, gather and organize inform ation using 
appropriate technology and inform ation systems:

•  Access, analyze, and apply know ledge and skill 
from various d isciplines:

•  Plan, design, or carry out a project from start to 
finish with w ell-defined objectives and outcomes:

•  Understand and w ork within the dynamics o f  a 
group. (Conference Board o f  Canada. 2000)

The inform ation literacy standards and recom m endations from these organizations have 

m uch in com m on. They all describe the need for an information literate person to plan a 

research endeavor (with the best type o f  research endeavor being one that involves 

critical thinking and problem -solving), to locate needed information effectively and 

efficiently, to understand what is being read, to be critical about the m aterial being used, 

to be able to analyze and synthesize m aterial, to m ake m eaning from the research, and to 

present findings effectively.

Critical Thinking Skills
There was a tim e -  not so long ago. actually -  when 
some teachers attached m inim um  length 
requirem ents to papers and reports, as if length were 
directly related to adequacy and quality o f thought. 
O f course, m ost o f  these reports were topical in 
nature, requiring "inform ation-m oving m achines' 
like the building-sized equipm ent we see pictured in 
quarries. The idea w as to gather as much 
inform ation about a country o r state or city as one 
could in one m o n th 's  tim e and then lay out
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paragraph after paragraph o f  badly twisted prose 
produced by changing one word in each sentence.”
(M cKenzie. 2000. p. 114)

The literature reviewed often m entions the need for student research endeavors to 

incorporate elem ents o f problem -solving or critical thinking research processes in order 

to be valuable and successful. The literature on student research provides several 

scenarios in w hich critical thinking is tantam ount.

educators such as Roth and M cKenzie place a great deal o f  im portance on the need for 

researchers to be critical o f  the m aterial they are using as a source o f  inform ation. Roth 

states that "seeking instant inform ation gratification, students can be indiscrim inate and 

uncritical in evaluating inform ation.” (1999. p. 42) They agree with the British Colum bia 

T eacher-L ibrarians' Association in the belief that the " . . .  teacher's task is to create 

opportunities that encourage the developm ent o f  skills and techniques that instill critical 

and creative thinking into the handling o f a  w ide range o f  inform ation.” (2001. p. 3)

In discussing m ore traditional research m odels. M cK enzie (2000) suggests that 

" ...s tu d en ts  set out with a basket and enjoy an inform ation b inge...[se lec ting  

inform ation]... conveniently available in containerized forms within som e encyclopedia 

or book devoted to the subject. This kind o f  school research ... dem ands little thought, 

im agination or sk ill.” (p. 65) " If  we hope to see inventive thought infused with a critical 

judgm ent, questions and questioning must becom e a priority o f  schooling and must gain 

recognition as a supremely im portant technology." (p. 6)

"A s teachers, we help our students to identify the choices, quandaries and dilem m as 

em bedded in life. They wrestle with the im portant (essential) questions. They m anage 

irony, paradox and ambiguity." (M cK enzie. 2000. p. 35) In providing opportunities to 

develop com petencies around questioning, " . . .w e  give students skills to create m eaning 

where m any would find nothing but fog." (p. 6)

M cK enzie (2000) states that " ...m ere  gathering o f  inform ation is o ld-fashioned and 

obsolete." (p. 41) His view o f  critical thinking in the research process m atches the 

findings o f  the Boyer Com m ission (1998). in stating that research endeavors should begin
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with a research challenge, in which the student has no choice but to think critically about 

where to start, what to look for. what is relevant, and how it all fits the problem  or 

challenge.

Structured Approaches to the Research Project
Leona C arper (19% ). w riting  on the effective use o f  technology in research by m iddle 

school students, noted that m any "...studen ts were unfam iliar with any specific sequence 

for research topics. In addition, it appeared that students were generally unaw are o f  why 

a specific sequence o f  research would be helpful." (p. 6) Carper found several factors 

contributing to students' lack o f  research success, including:

•  C hildren were generally not fam iliar with why a 
specific research sequence m ight be helpful:

•  C hildren did not know how to obtain primary 
inform ation from online services:

•  C hildren did not know how to narrow the scope o f  
inform ation obtained:

•  Instructions had not been devised to integrate 
technology research activities: and

•  Research instruction had not identified specific 
areas within which to locate sources or topics.
[B ullets not included by author] (Carper. 1996. p. 7)

In a discussion o f  the literature on research instruction. M arlene A sselin (2000) noted that 

given " . . . th e  amount o f  tim e students spend in research activities during their school 

years, it is surprising how little attention is paid to ... [research instruction]" (p. 64). She 

warns that w ithout effective instruction in research, students tend to research in a way 

that reflects their individual perception  o f  research, with most students seeing it as sim ply 

the need to gather and present information. A lthough research endeavors are an 

extrem ely com m on and regular school experience. A sselin observes that "research 

process instruction is m ostly  incidental with teachers assum ing that studen ts ' skills are in 

place as long as they appear on task." (p. 65) She sum m arizes some o f  the findings in the 

literature by reporting that " ...w h e n  instruction is carefully scaffolded and students leam
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about the research process, not ju s t do research, they are able to transfer these skills into 

independent tasks." (p. 65)

Several m odels o f  research, w ith or without the use o f  the Internet, are available today. 1 

will now look at three popular m odels: Jamie M cK enzie 's Research Cycle (2000). 

Hisenberg and B erkow itz 's Z?/gt5™ model (1988). and IVehOuesis M odel (Creator 

unknown, but popularized by Bem ie Dodge in 1995).

McKenzie's Research Cycle

As the inform ation landscape shifts to offer far 
m ore inform ation in an often befuddling m anner 
that som e have called "data sm og." many schools 
are learning that traditional approaches to student 
research are inadequate to meet the essential 
learning goals set by most states or provincial 
governm ents. (M cKenzie. 2000. p. 63)

M cKenzie (2000) describes three basic components in research projects: Prospecting, 

" .. .th e  discover} o f  pertinent and reliable information" (p. 41): Interpreting, the 

translation o f  " ...d a ta  and inform ation into knowledge, insight and understanding." (p. 

42): and. "Creating Good N ew  Ideas" (p. 42). M cKenzie (2000) also suggests that 

research projects should be team  endeavors: "Effective inquiry with vast resources 

suggests group research rather than solo flights. This is the model in the workplace. It 

should becom e a frequent school experience. Groups make sense w hen exploring 

vastness, and they also m ake sense when online tim e may be lim ited." (p. 76) 

M cK enzie 's views on the need for team research endeavors is shared by the Conference 

Board o f  Canada (2000). w hich includes the ability to work in team s as an essential skill 

needed by students to be better prepared for work.

M cK enzie presents his "Research Cycle" as a model schools can adopt for effective 

student research. He points out: "The Research Cycle (au thor's  em phasis) differs from 

som e m odels in its very strong  focus upon essential questions and subsidiary questions 

early in the process. It a lso rejects topical research as being little m ore than information 

gathering unworthy o f a s tu d en t's  tim e." (M cKenzie. 2000. p. 65) W hile topical 

research, such as a research project on everyday life in Ancient G reece, has students
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sim ply gathering inform ation and rearranging it into a presentation, the Research Cycle 

" .. .requires that students m ake up their own m inds, create their own answ ers and show 

independence and judgm ent." (p. 65)

M cK enzie 's Research Cycle consists o f  seven steps:

1. Questioning: M cKenzie (2000) suggests the developm ent o f  prime, o r "essential" 

questions intended to engage critical thinking, by requiring "analysis o f  cause-and- 

effect" (p. 7) relationships, problem  solving, and decision making as essential to the 

Research Cycle. These prim e questions include "W hy" questions: "W hy do things 

happen the way they do?" (p. 8). such as "W hy do som e people steal?" (p. 7) or 

"W hy do som e people treat their children badly?" (p. 7) M cK enzie's second type o f  

essential question is "H ow ": such as "How could  things be made better?" (p. 8). 

"How can 1 improve my m em ory?" or "How can I im prove my Internet sk ills?" 

M cK enzie 's third type o f  prim e question is "W hich": such as "W hich do I select?" 

(p. 8). or "W hich city w ould be a better place for my family to live. A ncient Athens 

or Ancient Sparta ?"

M cK enzie (2000) subm its that the " .. .  most im portant questions o f  all are those 

asked by students as they try to m ake sense out o f  data and inform ation." (p. 10) In 

order to m ake his prim e, or "essential" questions answ erable by students. M cKenzie 

proposes a "Question T oolk it"  that school d istricts can develop to help guide student 

research. He suggests that the "Question T oolk it" include "Subsidiary Q uestions", 

which " .. .a re  questions that com bine to help us build answ ers to our Essential 

Q uestions." (p. 16) As an exam ple, if  we take the "W hich" question from  above: 

"W hich city would be a better place for my fam ily to live. Ancient A thens or 

A ncient Sparta?". Subsidiary Questions m ight include: "W hich city has the better 

entertainm ent possibilities?", and "In which city would my mother be treated 

better?"

Som e o f  the additional questions suggested by M cK enzie (2000) include: 

Hypothetical Questions, w hich are " ...designed  to explore possibilities and  test 

relationships" (p. 18): Telling  Questions, w hich " ...le a d  us (like a sm art bom b) right
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to the target" (p. 19): Planning Q uestions, w hich " ...requ ire  that we think about how 

we will structure our search, where we w ill look, and what resources we might 

u se ..."  (p. 20): O rganizing  Questions, w hich " ...m ake  it possib le to structure our 

finding into categories that will allow us to construct m eaning" (p. 21). rather than 

take mindless notes: and. Sorting and S ifting  Questions, w hich guide the culling o f  

information that is not needed.

2. Planning: Since there  is a tendency for students to equate quantity  o f  research 

findings with quality  and relevance to the research question. M cK enzie (2000) 

recom mends that studen ts use Subsidiary Questions to guide their research.

A fter a student team  has m apped out the research to 
be conducted [essential and subsidiary questions], 
the next step is to th ink strategically about the best 
w ays to find pertinent and  reliable inform ation that 
will help them to construct answers to these 
subsidiary  questions (M cK enzie. 2000. p. 68)

Organizing inform ation  gathered into categories created by the questions 

themselves, w hether in table format o r dig ital database. " ...d issu ad e[s]  students 

from wholesale cu tting  and pasting. By planning ahead they w ill have an 

information storage system  that will eventually  support concept-based retrieval, 

synthesis, and analysis."  (M cKenzie. 2000. p. 71)

Once students have created subsidiary questions, they can predict results, tapping 

into previous know ledge and conceptions o f  the topic. Prior to the G athering phase 

o f  the Research Cycle, students quickly  brow se for the best resources to answ er 

their questions, then, " ...th e y  begin m atch ing  resources to questions and they begin 

thinking about how  they will collect their findings as they p roceed ." (M cK enzie.

2000. p. 82)

3. Gathering: M cK enzie (2000) som etim es calls the gathering phase  o f  the Research 

Cycle "hunting", for hunting " ...su g g es ts  a  m ore thoughtful and m ore aggressive 

approach -  one im bued with the tension arising  from the build ing  o f  m eaning out o f  

scattered p iec e s ..."  (p. 85)
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" If  the planning has been thoughtful and productive, the team proceeds to satisfying 

inform ation sites swiftly and efficiently, gathering only that inform ation that is 

relevant and useful." (M cK enzie. 2000. p. 71) M cKenzie w arns that if students do 

not organize inform ation as they gather, they may be in danger o f  being 

overw helm ed by "info glut".

D iscussing hunting on the Internet. M cKenzie (2000) notes the im portance o f  

know ing the "tricks o f  the trade" w ith regard to keyword searching, rather than 

relying on "natural language searching". He expresses concern that " .. .le w  schools 

have instituted effective student learning experiences that would help them becom e 

skillful searchers." (p. 87) Am ong the necessary tools o f  the trade. M cKenzie 

m entions Logical O perators, such as AND. O R. NOT. and N EA R , as well as the use 

o f  truncation, wild cards, and a thesaurus (to  expand keyword vocabulary).

M cK enzie (2000) rem inds us that the "how " o f  the hunt still relies heavily on 

students " ...acqu iring  data in a dynamic, generative fashion with an open m inded 

intent upon developing insight and new know ledge." (p. 93) Students, especially 

those who have selected a challenging question where there was difficulty in 

developing a research plan, will more than likely revisit the plan as they find out 

m ore about their topic: they may add. rem ove o r change subsidiary' questions: or. 

perhaps they may change their minds about sources. "Growing insight shifts the 

researchers ' view s o f  how  and what to exp lore ."  (p. 95)

4. Sorting and Sifting: A lthough there is m uch sorting and sifting occurring as the 

students are gathering inform ation and organizing by the subsidiary' questions 

answ ered, they m ust now  m ove " ...tow ard  even more system atic scanning and 

organizing o f  data to set aside and organize those nuggets m ost likely to contribute 

to insight (au thor's  em phasis)." (M cKenzie. 2000. p. 72) M cK enzie discusses the 

im portance o f  sorting and sifting as " ...le s s  a m atter o f  finding answ ers than the 

challenge o f  constructing them  from bits and pieces, odds and ends."  (p. 99)
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5. Synthesizing: M cK enzie (2000) m akes an interesting analogy for the m ove from 

sorting and sifting to synthesis, one that m irro r's  Kirby and M cK enna 's (1989. p.

57) notion o f  creating a "thought c lo th". He states: "The process o f  combining and 

considering findings is som ew hat like weaving, embroidery, tapestry and quilting." 

(M cKenzie. 2000. p. 103) Synthesis is the natural consequence o f  effective sorting 

and sifting: patterns em erge, deductions are formed, new questions are formulated, 

conclusions are made.

M cKenzie (2000) discusses three levels o f  thinking that must occur 

(sim ultaneously) for successful synthesis: Envisioning possibilities, inventing 

solutions, and rearranging, where the student "...arranges, blends, com bines, 

integrates, tests, and adjusts the thought fragm ents until new pictures em erge ..."  (p. 

109)

6. Evaluating: In this step students decide w hether they have enough understanding to 

answ er the research question and m ove to the reporting phase. M cK enzie states that 

" ...studen ts  must usually com plete several repetitions o f  the Cycle (au thor's 

em phasis) since they usually do not know what they don 't know w hen they first 

plan their research." (p. 72)

The above six steps are repeated until there is enough understanding to form fresh ideas

o r com e to a decision regarding the essential question. Students then m ove to:

7. Reporting: M cKenzie (2000) d ifferentiates between traditional forms o f  reporting 

and what he term s as the "new  report". He notes that there

... was a time -  not so long a g o ... [when] reports 
were topical in nature, requiring ’information- 
m oving m achines' like the building-sized 
equipm ent we see pictured in quarries. The ideas 
was to gather as m uch inform ation about a country' 
or state or city as on could in one m onth 's tim e and 
then lay out paragraph after paragraph o f  badly 
tw isted prose produced by changing one w ord in 
each sentence. (M cK enzie. 2000, p. 114)
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M cK enzie (2000) views the "new  report" as more persuasive in nature than the old. 

requiring the research team to present their "ansvver(s)" in a wav that assures the 

"audience" that theirs is the correct course o f  action o r decision. The students must 

decide w hich data will clearly and efficiently assist them  in persuading the 

audience, and show the logic o f  their thinking. W hile in the m ore "traditional 

report" alm ost all o f  the inform ation v iew ed was used in the report, in the "new 

report", m uch o f  the data gathered will not be v isible to the audience.

M cKenzie (2000) discusses the need for organization on the part o f  teachers in order for 

students to experience success in their research endeavors. He states that " ...exploration 

by students progresses most effectively when those students have been well equipped, 

well prepared and well guided along the path." (p. 155) "W ithout clear structure and 

precisely stated expectations, m any students are vulnerable to a kind o f  educational 

'w anderlust' that pulls them far afie ld ." (p. 156)

M cKenzie (2000) warns that " .. .e v e n  though we may offer clarity  and structure, the 

students m ust still conduct the research and fashion new insights. The m ost important 

work is done by the student. We sim ply provide the outer structure." (p. 156) McKenzie 

calls this structure "Scaffolding": for it provides the support that students need to work on 

their research projects safely and efficiently, w ilhout being m isconstrued for the research 

itself. His view s on the need for scaffolding are supported by literature in the field, 

which is succinctly summ arized by M arlene Asselin: "W hen instruction is carefully 

scaffolded and students learn about the research process, not ju s t do research, they are 

able to transfer these skills into independent tasks. (2000. p. 65)

M cKenzie (2000) lists the characteristics o f  educational scaffolding to support research:

1. Scaffolding provides clear directions to the students, offering " .. .step-by-step 
directions to explain just w hat students m ust do in order to m eet the expectations for 
the learning activity." (p. 156)

2. Scaffolding keeps the purpose o f  the research clear and at the forefront with 
essential questions.

3. Scaffolding keeps students on task by " .. .providing a pathw ay or route for the 
lea rn e r ..."  (p. 158)
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4. Scaffolding offers pathways to success by providing clear assessm ent expectations 
and exam ples o f  success.

5. "Scaffolding points the way to worthy so u rces ..."  (p. 159)

6. Educators. to elim inate uncertainty and frustration for the students, trial seal folded 
projects.

7. Scaffolded projects m ore  smoothly and efficiently.

8. Scaffolding channels energy, creating m om entum  and drive to answer the essential 
question.

Eisenberg and Berkowitz’s Big6*yl Research Model

The Big6 approach to student research skills and com petencies, created by Mike 

Eisenberg and Bob Berkow itz (1985). is a w idely used research structure that is popular 

w ith teacher-librarians. It is difficult to avoid references to the Big6 approach when 

looking into research structures and strategies.

The Big6 approach breaks "inform ation problem -solving" into six stages, which students 

can use in various scenarios:

1. The lirst stage o f  inform ation problem -solving is "task definition", which includes 

two components:

a. Defining the problem. Eisenberg (Sept/Oct 1997) points out that 

" ...s tu d en ts  often have trouble understanding w h a t's  expected o f  them .” 

(p. 25) He encourages scenarios where the student m ust question for 

expectations. "One tip to encourage student responsibility is to purposely 

give assignm ents without m uch exp lanation ...[w hich] forces the students 

to find out the details and can lead to a stim ulating exchange o f  options, 

key aspects and grading." (p. 25)

b. In the Big6 model. Task D efinition also includes " . . .identifying the 

inform ation requirements o f  the problem : here, w e want students to 

consider various aspects o f  the inform ation they w ill need to solve the 

task/problem  before they turn to thinking about specific resources." 

(Eisenberg. Sept/Oct 1997. p. 25) At this stage, we want students to
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consider the type o f  information needed, the amount o f  inform ation 

needed, and the format o f  the inform ation that might be m ost appropriate.

2. "O nce students understand their task and inform ation requirem ents...their attention 

should turn to th e ..."  (Eisenberg. Nov/Dec 1997. p. 22) second stage in the Big6 

m odel: Information Seeking Strategies, w hich has two components:

c. Determ ining the range o f  possible sources, and

d. Evaluating different sources to determ ine relevance and priority.

In this stage, " ...w e  w ant students to brainstorm  all possible inform ation sources to 

m eet the task, and then to critically determ ine the best sources for com pleting this 

particu lar task ..."  (E isenberg. Nov/Dec 1997. p. 22) Eisenberg discusses the need to 

have students go beyond the ty pical sources used in school research projects to 

sources such as com m unity resources, experts, and videotapes. He also w arns that 

w ith “ ...m ore  inform ation sources available than ever before, the 'narrow ing ' part 

o f  inform ation-seeking strategies is more im portant than ever before." (p. 23)

E isenberg feels that teachers would be pleasantly surprised if  they asked students for 

criteria  in making inform ation source selections. His list o f  what students will more 

than likely come up w ith as criteria includes: accuracy, completeness, reliability, 

preciseness, validity, and currency.

3. T he third stage o f  the Big6 model deals w ith locating and accessing inform ation, 

and has the two com ponents:

e. Locating sources, and

f. Finding inform ation within the sources.

E isenberg (Jan/Feb 1998) discusses the need for students to start their search 

looking at the larger picture and then narrow ing dow n to more detailed inform ation. 

He feels that when searching the Internet, students m ight begin by looking at
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indexes for general information, then m ove to using keyword searches with search 

engines, and then m ove to Boolean Logic to narrow the search.

4. The fourth stage in the Big6 process m oves from the selection o f  the sources to "Use 

o f  Information", w here there are two com ponents:

g. Engaging in the information source. Eisenberg states that this " ...is  

'w here the rubber meets the road* because it requires heavy-duty 'critical 

thinking" as students engage the inform ation in a source in order to 

recognize relevant inform ation." (M arch/A pril 1998. p. 43) Eisenberg 

reminds us o f  the importance o f  the ability to skim and scan for relev ant 

inform ation, and feels these skills should be taught and assessed.

h. Extracting relevant inform ation in a note-taking process that makes sense 

to the project.

5. The fifth stage in the Big6 process is Synthesis, which Eisenberg (M ay/June 1998) 

states is where the inform ation gathered is organized and presented. Eisenberg 

m entions the strong link between the task definition stage and the synthesis stage, 

for the presentation o f  findings should som ehow  m atch the original task. This view 

o f  the synthesis process closely m atches that o f  M cKenzie, where students compare 

findings with the essential and subsidiary questions.

6. The final stage in the Big6 model for inform ation problem  solving is the Evaluation 

Stage, where students evaluate the effectiveness o f  how they did " . . . in  meeting the 

goals o f  the inform ation problem -solving process." (Eisenberg. N ov/D ec 1998. p.

35) At this stage, students " ...assess the efficiency o f  the process they use[d] to 

reach decisions and solutions." (p. 35)

The sim ilarities betw een M cK enzie 's and E isenberg and Berkow itz's m odels for the 

research process are num erous. Both m ethods, the Big6 and M cK enzie 's Research Cycle. 

em phasize that students define the task or question, plan their research, find sources with 

the critical mind engaged, have a system for gathering information, organize the 

inform ation, and present the findings.
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The differences in the two approaches are also num erous, E isenberg has students engage 

their critical thinking by defining a  task, while M cKenzie focuses on developing the task 

into an essential question. M cK enzie has the students spend quite a bit o f  time with 

questioning: having them ask subsidiary questions that w ill lead them  to answer the 

essential question. Because the questions are the focus o f  the research, in that they 

becom e a natural filter for inform ation and a natural o rgan izer for note taking and 

synthesis, the questioning approach may require less teacher intervention while students 

are seeking relevant inform ation (the students simply ask: "D oes this help me to answ er 

my question'?").

The Research Cycle has a built-in step for ev aluating w hether there is sufficient data and 

understanding to warrant presenting o f  findings, while the Big6 approach has students 

m eta-cognitively evaluating their perform ance after the research process is com plete.

(Big6 is a trademark o f  Big6 A ssociates)

WebQuests

WebQuests are a recent addition to the research m odels available and have gained 

popularity in recent years, with m ore and m ore WebQuests appearing on the Internet.

The WebQuest Page, an Internet site created " ...b y  Bem ie D odge, the father o f  

WebQuests" (Braun. 2000. p. 32), provides several links to WebQuests. as well as 

instructions on developing them . W hen looking at the structure and underlying 

philosophy o f a WebQuest. it becom es apparent that they are very sim ilar to M cK enzie 's  

Research Cycle.

Linda Braun (2000). an Education Technology Consultant for Librarians & Educators 

Online, discusses the benefits o f  WebQuests in a recent article  as a m eans " .. .to  teach 

students about a particular topic w hile at the same time increasing their inform ation 

literacy skills." (p. 32)

A "...W ebQuest is an activity in w hich students use Internet resources, along with o th er 

m aterials, to answer a particular question ." (Braun. 2000. p. 32) WebQuests. like 

M cK enzie 's  Research Cycle, begin w ith a question or a problem , and are organized m uch
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like his scaffolding. The process o f  the WehOuest begins with an introduction, w hich is 

usually written as a scenario, question or problem , and has a description o f  the task. The 

students are provided the resources for their task or directions to the resources, m uch as 

sca ffolding  a research project supplies the resources. The process section o f a WehOuest 

" ...o u tlin es  the steps students need to take to finish the WehOuest." (p. 33). Frequently, 

students are organized into research team s with each student taking a particular research 

role. "Roles becom e an important part o f  the WehOuest as they allow  students to look at 

the topic from a variety o f  perspectives." (p. 33) The process section o f  the WehOuest is 

usually followed by an evaluation phase, where students receive inform ation about how 

they will be evaluated, and a conclusion section, which provides the students with a 

summary o f  the experience.

"WehOuest roles provide students with an authentic collaborative learning experience." 

(Braun. 2000. p. 33) They are much like M cK enzie 's Research Cycle, in that they assum e 

that, " if  students are required to make a decision based on evidence gathered and 

presented, then they are being required to think critically  about the topic at hand."

(Braun. 2000. p. 33)

A lthough WebQuests are scaffolded m uch like M cK enzie 's  Research Cycle, students are 

not required to construct essential and subsidiary questions. The Big6 research m odel 

also places the responsibility for questioning on the teacher rather than the students. 

M cK enzie (2000) feels that "questions enable us to m ake changes in life, to invent new  

and better ways o f  doing things." (p. 2) "W ithout strong question skills, you are ju s t a 

passenger on som eone e lse 's  tour bus. You may be on the highway, but someone else is 

doing the driv ing." (p. 7)

Competencies in (Jsing the Internet in Research Projects

Searching for Sources

In m any cases, students confuse 'h i ts ' on a search 
engine with progress tow ard insight and 
understanding. Since there was som e tendency to 
reward length in tim es past and to confuse the 
quantity o f inform ation w ith the quality o f  the
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research, students may watch their accum ulating 
m ountain o f 'h i ts ' with glee, not appreciating that 
they have been constructing the equivalent o f  an 
inform ation landfill with any treasures concealed 
from view. (M cKenzie. 2000. p. 70)

Richard W iggins (2000). Senior Information Technologist at M ichigan State University, 

in discussing the size o f  the World Wide W eb. infers from various search engine indexes 

that the size o f  the Internet in the fall o f  2000 was " ...ro u g h ly  one billion pages and that 

it is doubling in size roughly every year or tw o." (p. 26) W iggins claim s that search 

engine capability to return relevant hits is dim inishing as the W W W  grows exponentially. 

He reports that many search engines use a m eans o f  indexing which, although it may 

provide enough relevant hits now. will soon not be able return relevant hits in a way that 

m akes the m aterial easily accessible to researchers. U sing the exam ple o f Google R. a 

very popular search engine which uses num bers o f  links to a URL (Uniform  Resource 

Locator, o r the address o f  a W eb site) as a weight in reU vancy ranking. W iggins states 

that its " ...p en ch an t for finding the popular will m arginalize ever m ore material, and as 

more people use it to find sites that they link to. Google « perpetuates this 

m arginalization." (p. 27)

Search engines that organize returns differently might better cope w ith larger and larger 

num bers o f  hit. W iggins (2000) specifically m entions Northern Light. which " ...sp lits  

the result set into separate virtual 'p iles’ divided by category and by document source."

(p. 27) This m eans o f  returning hits allows the researcher, with a few clicks, to follow  the 

m ost relevant category' to material that may be useful.

W iggins (2000) believes that search engines will continue to be used with regularity, but 

that " ...spec ia lized  search engines will becom e increasingly useful and used in lieu o f  the 

general-purpose engines." (p. 27) In a sum m ary o f  a conversation with Lou Rosenfeld. 

author o f  the book Information Architecture for the World Wide Weh. W iggins discusses 

R osenfeld 's  notion o f  the growing need for researchers to select other means o f  finding 

relevant sources than sim ply relying on search engines. Rosenfeld feels that even the 

specialized search engines and filters have great lim itations. He claim s that researchers 

may becom e, " .. .le s s  concerned about large, unusable search results and more dependent
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on serendipity. A byproduct will be m inim ized concern over the quality o f  results. In 

fact, th is seem s to have already begun to happen." (Rosenfeld in W iggins. 2000. p. 28)

Many educators share W iggins' perspective on Internet based research. M cK enzie (2000) 

sum m arizes m uch o f  the literature concerning student research on the Internet:

The Internet is a vast hodgepodge o f  information 
resources throw n together with very little planning, 
structure or quality control. W andering aim lessly 
across the N et's  shim m ering surface or delving 
haphazardly through its labyrinthine menus may be 
addictive, but students can easily squander hours 
without gaining any new insight or valuable 
inform ation. (M cK enzie. 2000. p. 75)

The needs o f  students and educators for safer and more efficient m eans o f  conducting 

research on the Internet have resulted in the developm ent o f  num erous organizational 

aids. M any metasites, or gatew ays, now offer both search engines and directories o f  Web 

sites categorized into subtopics. M any organizations have developed "educational Web 

portals'' as a response to the need for controls over student searches o f  the Internet. 

L ibrarian Randy M eyer (2000) recently offered a review o f  twenty education portals, 

including Bigchal/cW. Aoi'tvSchool R. and Electric Schoolhou.se R. He found that many 

education portals are good sources for students and teachers doing research on general 

education topics, and include m any other tools, such as calendars, m essage boards, e-mail 

services, and templates. Educational portals are often seen by educators as being  very 

useful because they appear to offer “tried and true" links to resources. There is very little 

need for the students or teachers to w ander endlessly in search o f  useful, relevant and safe 

inform ation, because the education portals supply links to sites that other educato rs have 

already found useful.

But even with the use o f education portals and search engines that categorize hits, 

students and teachers need a basic understanding o f  how Internet searching w orks and 

some basic research techniques to know how  and where to find what they want. The 

num ber o f  available Web portals and W eb directories appears to grow  daily, each  with a
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different set o f "rules o f  engagem ent". At tim es they can offer as m uch confusion and 

frustration to the researcher as do general-use search engines.

A nother potential problem with W eb portals is that they em body a form o f  censorship, 

not only over pornographic o r racist sites, but also more subtle censorship in which som e 

sites are omitted because o f  their political o r religious orientations. In som e cases this 

censorship  is fairly innocuous, but in others it is not. with the result that research is 

structured to favor student discovery o f  particular realities o r truths, which have in effect 

been pre-selected. Although there are several benefits in the use o f  educational Web 

portals for research, they cannot replace the critical thinking that perm its students to 

appreciate when what they are perm itted to see has in fact been “ filtered".

Ken Haycock, in an article sum m arizing research findings on digital inform ation literacy, 

finds " . . . th e  use o f  search engines is not in tuitive..." (Feb 2000. p. 34) "Successful use 

o f  search engines by young people requires content knowledge, appropriate language 

skills and adult intervention." (p. 34)

W hen discussing Internet research using search engines. M cK enzie provides ten items o f  

advice for students and teachers:

1. Students should think before they search by making a list o f  questions, keywords 
and phrases. Use o f  a thesaurus would be appropriate for developm ent o f  search 
vocabulary.

2. Teachers should select a search engine that is currently deem ed "best" by search 
engine evaluators o r that fits criteria  im portant to the research, such as speed and 
Boolean Logic capabilities.

3. Leam  the rules and defaults o f  the search engine by view ing the "help" option.

4. Leam  the features and tools o f  the search engine, such as filtering sites by language 
or domain.

5. Start the search with broad searching, and then filter dow n to desired areas with 
Boolean Logic and other search engine filtering tools.

6. "B row se before you graze". M cK enzie (2000) com pares the first broad search as a 
" ...p o tlu ck  supper w ith a 400 foot long table", (p. 125) and asks us: "W ould you 
step up to the very first dish and start heaping food onto your plate? O r would you 
brow se and graze before m aking choices?" (p. 98) By brow sing the first 100 sites.
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and by reading the descriptions, students can choose areas o f  irrelevance to exclude 
and areas o f  relevance to target.

7. M cK enzie (2000) observes that some o f  the best Internet sites are not indexed by 
search engine spiders (the search engine softw are that searches and indexes sites).
He m entions that the best place to start m ight be:

a. With an authoritative Web site that m ight be found by viewing an Internet
guide (book or Internet):

b. With an online database, such as Eric, where authoritative articles on various 
topics are available:

c. With the various directories av ailable that index Internet sites by topic: and.

d. With a librarian.

8. Use logical operators (Boolean logic) to focus the search from the broad subject to 
specific areas.

9. Use logical operators (such as "AND N O T ” ) to cull findings that are irrelevant to 
the research questions.

10. Follow  intuition and be playful with the search.

The Media Awareness Xetwork (1996) also provides advice for researchers using search 

engines. In an article. How to Search the Internet Effectively, they state that a researeher 

" ...c a n  m axim ize the potential o f  search engines by learning how they work, and how to 

use them  quickly and effectively." (no page num ber) Their views on Internet research 

m irror m uch o f  the digital information literacy literature, in that they see the " ...ch a llen g e  

is to ask your question the right way. so that you d o n 't end up overwhelm ed with too 

m any search results, [or.] underwhelmed w ith too few ..."  (no page number) The M edia 

Aw areness Network provides the following advice:

•  Define your topic as com pletely and succinctly as 
possible.

•  M ost users submit 1.5 keyw ords per search, which 
is not enough for an effective query -  the 
recom m ended m axim um  is 6 to 8 carefully chosen 
words, preferably nouns and objects.

•  The most powerful keyw ord com bination is the 
phrase.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi L u x e n b u rg  D igita l In fo rm a t io n  Literacy in M id d le  School R esearch  P ro jec ts 16

•  Boolean search ing ...is  a pow erful technique that 
can narrow  your search to a reasonable num ber o f  
results, and increase the chance o f  those results 
being u se fu l...T he  three m ost com m only used 
B oolean com m ands...are  A N D . OR and AND 
NOT.

•  Check the 'H e lp ' functions o f  the particular search 
engine you 're  using, since they all have their own 
quirks and preferences. (M edia Awareness 
N etw ork. 19% )

Web Evaluation

"The internet has made the life o f  charlatans m uch 
easier."  (M cK enzie. 2000. p. 3) "Prior to the 
Internet, "experts' usually had to pay dues and win 
various licenses or credentials." (p. 3)

One area o f  concern that is om nipresent in the digital inform ation literacy literature is the 

need for students to analyze W eb resources critically prior to using them. M cKenzie 

(2000) hopes that when " . . .w e  com e to a Web site or online article, we im m ediately ask 

who put it there and w hether their ideas can be tru s ted ... What is their background? Their 

experience/ their bias/ their funding/ their track record/ their reputation?" (p. 3)

My review  o f te n  W eb evaluation tools from The A m erican Library A ssociation. Kathy 

Schrock 's Guide fo r Educators « . The Media A w areness Network. New M exico State 

University Library. U niversity o f  W isconsin M cIntyre Library. U niversity o f  Southern 

M aine Library. W olfgram M em orial Library. M ultnom ah County Library. CvberGuides. 

and Show me1*) M ultimedia Ltd. reveals patterns o f  advice for the evaluation o f  Web sites:

Authorship -  W ho w rote the site? Is the person an authority on the topic? Can the 

author be reached for questions or com m ents?

Sponsorship -  W ho is paying for the site and w hat is their m otivation? Are there 

links to information about the organization o r to m ake contact with som eone in the 

organization? (Five o f  the W eb Evaluation too ls reviewed, including The M edia 

A w areness Network and the Am erican Library Association, recom m end that
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students read the URL o f  the site to determ ine what kind o f  organization sponsors 

the page or w hether the page is an individual's site.)

Purpose -  W hat is the purpose o f  the existence o f  the site? Is it to educate ? 

Persuade? Sell?

Bias/Objectivity -  Does the site prom ote a specific point o f  view  (gender, racial, 

re lig io u s...)? Does it rely on loaded language or em otion  to m ake a point? D oes the 

site offer more than one v iew poin t or links to other v iew poin ts?

Design -  Is the site professionally designed for easy navigation? Does the site take 

too long to load or require additional software (plugins)'? Do graphics get in the  way 

or do they enhance topic understanding? Are there many "dead" links (hy pertext 

links that do not work)?

Content -  Is there enough inform ation to make visiting  the site worthwhile? Is the 

content easy to follow and read? Is the content professionally  written, with no 

spelling or gram m atical error? Does the inform ation seem  com plete? Is the 

information useful to you? A re there citations for the sources that the author used 

for this Web site? Are there links to other sites for m ore inform ation? Is the 

information factual or op in ion? Is there another print source that can provide the 

same inform ation?

Currency -  Is there a date on the site informing the v iew er o f  w hen the m aterial 

was published and the last tim e the site was updated?

Each o f  the ten W eb evaluation sites has a particular form at for use: som e simply list 

W eb evaluation criteria and som e attem pt to break the evaluation  dow n into m em orable 

formats.

Kathy Schrock's "Critical Evaluation o f  a W eb Site: M iddle School Level", uses 

language that is easily understandable by the majority o f  m idd le  school students and 

takes students through a series o f  questions and writing ac tiv ities designed to help them
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evaluate Web sites. A lthough this seems an easy system to use. it is tim e-consum ing and 

m ight be more useful as a W eb evaluation lesson activity. S chrock 's guide is the only 

one o f  the ten review ed that is in a "fill in the blank" format: the o th er W eb evaluation 

sites rely on the user creating his or her ow n m eans o f  tracking answ ers to the questions 

they ask.

The majority o f  the W eb evaluation tools listed above attempt to break  up the evaluation 

process into steps described  by general headings, such as the ones listed  above, and create 

checklists for students to follow. Only one o f  these. CyherGuides. has students give each 

aspect o f  a Web site a  grade, and then asks students to give reviewed W eb sites an overall 

grade.

The M edia A w areness N etw ork attempts to m ake the main headings o f  their criteria 

m em orable by placing them  into simple and easy to remember categories: W ho. What. 

W hen. W here... T here are benefits to the M edia Awareness N etw ork approach, because 

being easy to rem em ber it increases the possibility  o f  transfer to individual and personal 

use. w ithout the need to access complex form s or checklists. H ow ever, in using the 

M edia Awareness N etw ork  approach for serious research projects, teachers may wish to 

m ake sim ple forms for the students to record where a W'eb site succeeds and where it 

fails. The Gybe/Guide notion o f  "grading" W eb sites forces students to sum m arize their 

findings regarding a W eb site and make a final judgm ent.

Note Taking

Teaching the ethical use o f  information is becom ing 
a necessary' and vital role o f  education. (B ritish 
C olum bia Teacher-L ibrarians' Association. 2001 . p.
3)

The literature on inform ation literacy is fraught with concerns regarding the tendency of 

students to take the ideas o f  others and present them as their own. W ith  the growth o f  the 

Internet and its increasing access in schools, concern regarding w holesale plagiarism  has 

increased in intensity. The British Colum bia Teacher-L ibrarians' A ssociation  (2001) 

states that with " . . .  the advent o f  digital inform ation and seemingly free access we have 

to inform ation today, there is a tendency on the part o f  all people to trea t inform ation as
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sim ply there for the taking." (p. 2) Lori Roth. Senior D irector o f A cadem ic Services and 

Professional Development at California State U niversity. (1999) states that people " ... 

who w ould never dream o f  stealing a necklace o r a CD w ill cut-and-paste a passage from 

the net into their paper without a m om ent’s hesitation and complete ignorance o f  any 

prohibition .” (p. 42)

Jam ie M cK enzie (2000) feels that the " .. .  New Plagiarism  may be w orse than the old 

because students now wield an electronic shovel (au thor’s emphasis) that m akes it 

possible to tlnd and save huge chunks o f  inform ation w ith little reading, effort or 

originality ." (p. 129)

Ken Haycock (Feb 2000) states that "synthesis -  especially  sum m arizing and making 

decisions rather than copying som eone else 's  ideas and conclusions -  m ust be taught to 

students in order for them to apply and use this skill set." (p. 34) The B ritish Columbia 

Teacher-L ibrarians' Association (2001) agrees w ith M cKenzie and Haycock. They state 

that research projects

...m ust show the student's ow n thinking and not 
just a com pilation o f  "cut and paste" phrases 
conveniently borrowed and m eshed together from 
num erous sites o f  dubious quality  and content. It is 
negligent to ju s t send student surfing through 
thousands o f  Internet sites w ithout the necessary 
techniques and processes, in the faint hope o f 
eventually finding one that m eets their educational 
needs. (British Colum bia Teacher-L ibrarians'
Association. 2001. p. 4)

M cKenzie (2000) warns that "cutting and pasting can  be the enemy o f  th inking and 

reading: M ake sure your students are selective in their collecting. Better to paraphrase 

than cut and paste." (p. 101)

M cK enzie (2000) describes seven antidotes for plagiarism :

1. D ifferentiate between three levels o f  research: Level one. where students are simply 

rearranging facts: level two, w here the questions being researched m ight be 

im portant, but the students are gathering and reporting the "ideas o f  others": and
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level three, w here students " ...canno t find the answ ers but must m ake the answers." 

(p. 131) M cK enzie feels that if students w ork on issues that have not been fully 

answered, and are asked to make a decision or hypothesize solutions, the chances o f 

plagiarism  are dim inished substantially.

2. "Transform  topical research into projects that dem and that students m ove past mere 

gathering o f  inform ation to the construction o f  new meanings and insight." 

(M cK enzie. 2000. p. 132)

Kmphasize essential questions that " ...to u c h  upon basic human issues or touch 

matters o f  the heart and the soul." (M cK enzie. 2000. p. 132)

4. "Require and enable students to make their own answ ers" (M cK enzie. 2000. p. 133) 

through questioning and synthesis.

5. Students should gather only information that answ ers their questions (essential and 

subsidiary) and store the information in a system atic w ay...a llow ing  for easy 

synthesis.

6. Code the th inking o f  others differently than original thinking by using a different 

ink colour o r form atting for the original thinking.

7. Teachers should m onitor every step in the research process, where criteria and 

regular assessm ent for note taking is used (and that rewards original thinking).

Role of the teacher-librarian
Even though students once rushed around and past 
the librarian on the way to the com puter and the 
Internet, a few hundred hours o f  fruitless searching 
often seem s to reduce student enthusiasm  for 
random  prospecting and surfing. Eager to get on 
w ith their project or inquiry, they turn to more 
reliable and w ell-organized sources and they begin 
to w elcom e the 'po in ters ' offered by a good 
librarian. (M cKenzie. 2000. p. 69)
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The British Colum bia M inistry o f  Education (1995) provides three broad principles to 

guide the learning process necessary for a successful inform ation literacy program:

•  Children need the " ...know ledge , skills, and dispositions w hich will enable them to 

become skillful, thoughtful users o f  inform ation in an inform ation era." (p. 4) This 

principle includes the need for critical thinking and problem -solving skills, and 

im provem ent o f  student facility with inform ation skills:

•  Children need active involvem ent in their learning, a variety o f  learning resources, 

and developm ent o f  student decision-m aking skills:

•  Information literacy can be developed through collaboration w ith teacher-librarians 

and other educators in developing m eaningful programs.

The Association for Teacher-L ibrarianship in C anada and the C anadian School Library 

A ssociation, in Competencies fo r  Teacher-Libr arians. place inform ation literacy and the 

need for collaborative w ork w ith teachers as prim ary areas o f  focus for teacher-librarians. 

They state that students

.. .in Canada today need to  be able to think 
rationally and logically. W ith more and m ore 
sources o f  information, both  print and electronic, 
and the increasing difficulty o f  ensuring that 
students can derive m eaning from this inform ation, 
the role o f  the teacher-librarian becomes central.
(A ustrom . et. al.. 1997. no page number)

They found that " ...se v e ra l studies have established that teachers collaborate more in 

schools with a teacher-librarian and more studen ts...access and use inform ation more 

effectively." (1997) They also found that " ...in teg ra ted  library program s impact 

positively on collaboration, leadership and student achievem ent w hen the teacher- 

lib ra rian ... works collaboratively with teachers in flexibly scheduled program s to 

integrate inform ation problem -solving skills and strategies." (1997)

Lori Roth (1999) claim s that the " ...exp losion  o f  inform ation has m ade it impossible for 

subjects to be ’covered ' in the classroom . As it is no longer possible to teach students a
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static subject that can be m astered [during their school ca ree rs |. (p. 42) educators..."are 

turning their attention to the lifelong skill o f  learning how  to leam : how to ...find , 

evaluate, and effectively use inform ation that is constantly changing." (p. 43) Seeing 

inform ation literacy as an essential life skill. Roth discusses the need for collaboration 

between teachers and teacher-librarians in designing program s that integrate information 

literacy into various scenarios.

M cKenzie (2000) feels that in " ...o rd e r  to support broad-based adoption o f  effective 

questioning and research strategies, a district team com prised o f  teachers, teacher- 

librarians and adm inistrators should conduct a search for an  effective research model." (p. 

63)

Eisenberg (M arch/A pril 1998) discusses the need for " ...teacher-lib ra rians. reading 

specialists and classroom  teachers ... to w ork together to help  students improve their 

ability to sift through lots o f inform ation and recognize w h a t's  relevant to their specific 

task, problem , or need." (p. 2)

Eisenberg and Johnson (M ay/June 1996) feel that “teacher-librarians know that 

successful integrated inform ation skills program s are designed around collaborative 

projects jo in tly  planned and taught by teachers and them selves." (p. 12) "O ver the past 20 

years, teacher-librarians have w orked hard to move from teaching isolated library skills 

to teaching integrated inform ation sk ills."  (p. 12)

"A s a result o f  autom ation projects, electronic research resources and com puter labs 

located in or adjacent to resource centers, teacher-librarians have played central roles in 

technology planning and im plem entation." (Eisenberg and Johnson. M av/June 1996. p.

12) "Teachers and adm inistrators are recognizing that com puter skills should not be 

taught in isolation and that separate com puter classes do not really help students leam to 

apply com puter skills in m eaningful w ays." (p. 12)

Lance. (2001) in discussing the ability o f  teacher-librarians to work collaboratively with 

teachers in the in tegration o f  inform ation literacy skills, sum m arizes the findings o f  four
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studies on the impact o f school library m edia program s. Lance m akes the following 

points:

•  Library m edia specialists cannot do their jobs 
effectively unless they have support staff who free 
them from routine tasks and enable them to 
participate in a variety on one-to-one and group 
meetings outside the library m edia center.

•  Library m edia specialists have a two-fold teaching 
role. They are teachers o f  students, facilitating the 
developm ent o f  inform ation literacy skills necessary 
for success in all content areas, and they are in- 
service trainers o f  teachers, keeping abreast o f  the 
latest information resources and technology.

In conclusion, a review o f  the literature on inform ation literacy and digital inform ation 

literacy reveals that while the Internet is becom ing m ore and more prevalent as a research 

tool in schools, educators are w itnessing a lack o f  inform ation literacy and digital 

inform ation literacy among students. Because digital inform ation literacy will continue 

to grow  in im portance to adult lives and careers, it is the jo b  o f  educators to develop and 

support students ' abilities to seek m eaning and understanding in ways that are relevant 

and useful. In encouraging students to be com petent at research, on-line o r off. educators 

can focus on critical challenge to provide m eaningful context to inform ation gathering, 

provide structure for the various steps o f a research process, provide too ls for finding 

relevant, authoritative sources, and processes for plagiarism-free note taking.

The inform ation, concepts and tools reviewed in the literature acted as catalysts for 

im proving personal practice and as com passes in determ ining a direction o f  inquiry for 

this study.
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Chapter Three -  Study Methods
The original intent o f  this study w as to conduct a needs assessment focusing on the 

com petencies that middle school students require for effective use o f  the Internet for 

research. The natural course o f  action research consists o f  a cycle o f  inquiry, reflection, 

planning, acting, observation and further inquiry , reflection, planning, ac tin g ... As this 

study developed through the action research cycle its focus was som ew hat modified.

Personal correspondence with Dr. M ilton M cCIaren (my project supervisor), and the 

assim ilation  o f  literature read during  the course o f  this study, led me to take a step back 

from the initial concepts o f  the inquiry . It is d ifficult to look at student com petencies and 

attitudes concerning on-line research without also taking into account the sorts o f  

research projects that the students engage in. S tudents ' experience o f  successes and 

failures in their on-line research endeavors was closely  linked to the structure and 

dynam ics o f  the research projects assigned by teachers. It became apparent to me that 

student and teacher attitudes and beliefs about research projects, the presentation and 

structure o f  the projects, the dynam ics o f the research process and presentation, and the 

organizational processes dictated by teachers played as large a role in the success o f 

student on-line research as did the students' com petencies in Internet research.

Research Methodology
The research m ethodology chosen for this study was an action research cycle o f  inquiry', 

reflection, planning, acting, observation and further inquiry, reflection, planning, 

ac tin g .... The results o f  my literature review interacted with the findings o f  my inquiry 

to create a process o f  evolution that will continue after com pletion o f  this document.

The study m ethodology relied on both qualitative m ethods, such as interv iews, 

observations and personal reflections, and a quantitative m ethod involving the use o f  an 

on-line survey. The interviews, observations, and reflections provided depth and richness 

to the data, w hile the survey, involving responses from  100 participants, provided 

breadth.
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The research w as quantitative in that it used a questionnaire that was designed to collect 

specific types o f  data which are capable o f  being represented num erically. The 

qualitative aspects o f  the research included interv iews, and an exploration o f  personal 

experiences, observ ations, and reflections. This part o f  the study provided a 

phenom enological perspective.

It was my intention that the four data gathering tools (interview s with teachers, interviews 

with students, an  on-line surv ey o f  students, and personal observ ations) helped to 

"triangulate" data  gathered, making the results m ore reliable.

Data Gathering Tools
Interviews with Teachers

Interviews were conducted with four teachers. The interviews were intended to reveal 

teachers" personal attitudes and experiences toward research projects and the trends they 

may have noticed in students" use o f  the Internet for research. The interview  format 

allowed teachers to share their aspirations for im proving research projects and their ideas 

about the effectiv e use and integration o f  the Internet in research projects.

Interv iews with Students

Interviews were conducted with four students. The student interviews were intended to 

permit students to discuss personal attitudes toward and experiences w ith research 

projects and trends in their use o f  the Internet for research.

Personal Observations

As a teacher-librarian. I have had the opportunity to work collaboratively w ith teachers 

and their students on integrated projects w ith Internet research com ponents. While 

engaged in this w ork I have had num erous opportunities to observe research project 

dynam ics and on-line research tendencies.

As an Inform ation Technology teacher. I have had an opportunity to explore the concept 

o f  digital inform ation literacy and to attem pt to apply ideas from the literature read on 

this subject to m y teaching practice. The m ajor focus o f  the Inform ation Technology
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Seven class at our school is to provide students with the com petencies and 

understandings that will allow  them to delve into areas o f  interest and apply their skills. 

W hile teaching this course I was able to use the action research m odel in an attempt to 

im prove my teaching practice and to observe student research habits.

On-Line Survey of Grade Seven Students

An on-line survey was used to gather inform ation from a sample o f  100 Grade Seven 

students enrolled in the M iddle School that was the locale for my study. The survey 

consisted  o f  twenty-nine questions designed to provide inform ation regarding student 

a ttitudes toward research projects and especially their attitudes and beliefs regarding the 

Internet as a research tool. The survey also contained questions designed to provide an 

indication o f  students' on-line research com petencies.

Synthesis

All data gathering approaches involved data categorization into them es and comparison 

betw een approaches. Synthesis o f  data was followed by an evaluation o f  the relevance 

and im portance o f  the data  to the research question, sum m aries o f  the synthesized data, 

and recom m endations m ade based on the findings.

Ethical and Methodological Considerations
T his study was conducted according to the Ethics Protocols for research involving hum an 

subjects in the Policies o f  Royal Roads U niversity. In all inform ation-gathering 

participants identity w as protected. Interviews were conducted w ith the utmost 

sensitiv ity  and subjects w ere informed o f  their right to withdraw from  the interviews at 

any tim e without penalty or criticism.

To protect the identities o f  participants a code was used for each person being 

interview ed. Interviews were taped, transcribed and analyzed for em erging patterns and 

them es. The names o f  the Interv iewees do not appear in any docum ent related to the 

gathering  o f  data, including the original interview  tapes and the transcrip ts o f  the tapes. 

All interview ees signed consent forms protecting their rights to w ithdraw  from the 

research at any time prior to the publication o f  this document, and guaranteeing privacy
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and confidentiality. Parents or guardians signed student interviewee consent forms. (See 

A ppendix A for consent forms)

This research project, including interview  questions, surv ey questions, and consent forms 

was pre-approved by the School D istrict #71 Board o f  T rustees, and the Superintendent 

o f  Schools for School District #71 (Com ox Valley).

Conduct o f the Study

Project Participants

The study involved 100 students w ho volunteered to participate in the on-line survey (out 

o f  260 students in the school w here the study was conducted). Four lunch hours were 

scheduled in a com puter lab for student volunteers, w ith a volunteer teacher to supervise. 

Some students chose to take the on-line survey at o ther tim es, and were able to access the 

on-line survey through the school W eb site. The on-line survey was conducted during 

the m onth o f  N ovem ber 2001. (See Appendix A for the on-line survey questions)

O n-line survey results were com piled through the serv ices o f  IVehSurveyor^. Results 

were dow nloaded from the IVehSurveyor Web site using IVehSurveyor software, which is 

capable o f  com paring, sorting, and sifting results. C harts were created with IVehSurveyor 

software. Som e o f  the questions in the on-line survey asked students to com m ent while 

the m ultiple-choice questions w ere structured in the m anner o f  a Likert scale, with the 

scale consisting o f  five possible descriptors:

•  A lways
•  M ost o f  the tim e
•  A bout h a lf  o f  the time
• Som etim es
•  N ever

Four teachers were recruited from a staff o f  ten teachers. T he four teachers interv iewed 

for the study all had experience w ith  the use o f  the Internet as a research tool and 

volunteered to participate in the interviews. Interviews w ere conducted in a sem i-private 

corner o f  the library with a barrier m aintaining visual privacy. The interv iew s were
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conducted during "low -traffic" hours. Interview s were forty-five m inutes to one hour, 

and were conducted from  a prepared list o f  questions (See Appendix A).

I'our students w ere random ly selected for the interviews from a group o f  m ore than 

twenty volunteers. Interview s were conducted  in a sem i-private com er o f  the library with 

a barrier m aintain ing visual privacy. T he interviews were conducted during "low -traffic" 

hours, with a library s ta f f  m em ber c lose  by to ensure student comfort. Interviews w ere 

thirty to forty-live m inutes, and were conducted from a prepared list o f  questions (See 

Appendix A).
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Chapter Four -  Study Results
I try to follow the learning outcom es: I try to follow  
what [my com m unity] expects: and. I try to follow 
the students' in terests to guide me in my teaching.
So that's  one reason I do a lot o f  research projects 
w ith the kids.

Grade Seven Teacher T002

Why Research Projects

Student Perspectives from the On-Line Survey and Interviews

■'Welcome to school, you kind o f  have to do 
research projects, it com es with being a student”

Grade Seven Student STOO1

All o f  the 100 Grade Seven students w ho participated in the on-line survey com pleted it 

in full, answering every question and com m enting in the provided spaces w hen asked to. 

A lthough a few o f  the 100 student survey respondents considered research projects to be 

tedious and irrelevant to their liv es, a large m ajority saw research as an opportunity to 

delve into a topic o f  interest in a m anner that allow ed more independence than typical 

classroom  activities. They also view ed research projects and as an opportunity  to present 

findings in creative and personal ways. Forty-eight percent o f  the 100 grade seven survey 

respondents stated that they enjoyed research projects m ost or all o f  the tim e. (Figure 4.1)

Figure 4.1 Student responses to the question. "D o you enjoy doing research projects 
for school?”

most of the time 38.0 %

sometimes 32.0 % | always 10.0 %

about half the time 20.0 % \
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An interviewed student stated that a research project "gets kids m ore excited than ju st 

sitting in a classroom ." (Grade Seven Student ST001) W hen asked to define "research", 

students who were interviewed all agreed that research was about "finding inform ation 

about the topic y ou 're  doing and copying it in your own words, w riting it out into a 

project. M ainly ju st getting inform ation." (Grade Seven Student ST002)

Surveyed students also tended to assum e that research was about facts and inform ation. 

A lm ost 72 percent o f  the 100 grade seven students surveyed felt that research projects are 

a good way to learn m ost or all o f  the tim e. (Figure 4.2)

Figure 4.2 Student responses to the question. "Do you think that research projects are 
a good way to leam ?"

m o s t  o f  t h e  t im e  4 4 . 4  %

n e v e r  1 .0  %

s o m e t i m e s  10 .1  %
always 27.3 %

a b o u t  h a l f  t h e  t im e  1 7  2 %

W hen asked to com m ent, twenty-one o f  the 100 students who com m ented felt that 

research w as about learning facts about a topic, with two o f  the 21 students m entioning 

that research projects " ...m ake  you get in depth with what you are researching." (O n-line 

student survey) One student stated that " ...y o u  skim through so m any articles in a 

search, you could becom e an expert ju s t looking for a topic." (O n-line student survey)

Eighteen o f  the 100 on-line survey participants repeated in their com m ents that research 

is an effective way to leam . Many o f  them  considered research to  be a "hands-on" 

process, with four o f  the eighteen students stating that research m ade them "think".

Som e o f  the students felt that the process o f  "seeking" inform ation was what m ade 

research a good way to leam, rather than  being provided inform ation by the teacher.
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Five o f  the 100 surveyed students stated that research was a fun way to learn. Six 

students felt that student buy-in to the topic and independence during the activity made 

research an effective way to leam. One o f these students stated that research projects 

" ...h e lp  you leam  on your ow n." (On-line student survey)

Five surveyed students felt research is a good way to improve com puter skills, and four 

students felt that inv estigating topics in school is a good wav to leam  and practice the 

process o f  research.

Those students w ho did not feel that research w as a good way to leam  (11 percent) felt 

that research was an irrelevant process, that research projects often took  too long or were 

often so num erous that they becam e tedious, and that student interest in the topic was o f  

im m ense im portance in making school research projects have relev ance and v alue.

W hen asked why they thought we do research projects at school, the four interviewed 

students spoke about research as a different way o f  learning, that it w as a break from the 

regular routine o f  the classroom  for the teacher and the students. They also mentioned 

that research projects were more student-directed, allow ing students to  m anage their own 

tim e and do things in a more personal way than is typically associated w ith regular 

classroom  activities. All four o f  the interv iewed students felt positive about research 

projects as m eans o f  learning, and spoke with som e excitement about the projects in 

which they had been fully engaged.

Selected quotations from interviews with four students on why we do research projects:

A research project is more interactive, and [students] get m ore interested 
in the stuff, so it 's  easier to teach.

Grade Seven Student ST004 
It's  a break for the teachers and it's  also a break for the k id s ... i t 's  a 
different w ay o f  learning. Teachers w ant to teach kids the best they can...

Grade Seven Student ST003 
You leam  m ore things and it 's  a fun way o f  doing it b ecause ... you have 
to look around and find your information.

Grade Seven Student ST003
They're m ore interesting than sitting in class.

Grade Seven Student ST004
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Teacher Perspectives on the Value and Nature of Research Projects 
(Interviews)

I think (research) is a really important skill for kids 
to [have) because they are going to have to do that 
their whole lives, basically make choices based on 
all the inform ation that's out there.

Grade Seven Teacher TOO I

The four teachers interview ed are fairly regular users o f  research projects as m eans o f 

teaching and have all used com puters and the Internet at least a few tim es as part o f  the 

structure o f  their research projects. All four teachers expressed a philosophical affinity 

toward research projects as an effective tool for learning, but all felt there w ere areas o f 

concern.

On the whole, the teachers who were interviewed felt that students enjoyed research 

projects, and that there w as value in students being involved in research projects. One 

pattern that developed in the conversations was the understanding that there is the 

potentially great benefit to be gained by having students work independently  to gather 

information on  topics and create m eaning for themselves. The teachers enjoyed 

providing opportunities for students to create products from the understandings gained 

during research, and were especially interested in the types o f  products students could 

create using com puter technology.

One teacher felt that the typical results expected o f  research projects actually  got in the 

way o f  the enjoyable process o f  students simply exploring a topic o r question. He 

com pared his ow n experiences in daily research on topics o f  interest w ith the experiences 

o f  his students. He felt that when he did not have a required or necessary product for his 

own research it was a m ore natural and enjoyable process.

O n the whole, the teachers interv iew ed felt that research projects provided students with 

opportunities to practice working independently, and to dem onstrate effective tim e- 

m anagement. They appreciated the fact that research projects put the responsibility  for 

learning on the students.
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Alm ost all o f  the teachers expressed the view that they can obtain more student "buy-in" 

to learning by having them do research projects. They felt that students w ould  rather 

w ork independently o f teachers and textbooks. In their view, research projects not only 

provide students with an opportunity to take "a  break" from the regular classroom  

routines, they also provided opportunities for students to work in collaboration with 

others. One teacher m entioned that she relies on the various experiences o f  the students 

in her class to provide inform ation or com petencies in areas where she feels she is not an 

expert. She felt that collaborative ventures provided opportunities for a less teacher- 

driven classroom  dynamic.

Two o f  the interviewed teachers expressed concerns regarding the speed at w hich we 

push students to complete research projects. They felt that the external pressure o f  

provincially legislated learning outcom es often require classes to move through units o f 

study at a pace that did not allow  for reflection and depth o f  understanding. These 

teachers also mentioned the limited availability  o f  resources, dim inishing the tim e 

available for resource-based learning (such as research projects).

Selected quotations from interv iews w ith four teachers on why they use research projects:

We try to teach kids how to grab inform ation from a bunch o f  d ifferent 
sources, pull it together into a m eaningful piece o f  information that stands 
on it 's  own -  that they created.

Grade Seven Teacher TOO I 
1 think that you're putting the onus on [students] for their learning: 
centering the learning on their interests.

Grade Seven Teacher TOOT 
[Research] increases the studen ts ' interest in w hat's  going on. rather than 
textbook learning.

Grade Seven Teacher TOOT 
I think a lot o f it is the process, o f  working w ith other people. I t's  a  jo y  
too -  i t 's  sort o f  opening m inds instead o f  closing them . It's really neat to 
see kids get to the stage when they realize they have a perspective on 
som ething.

Grade Seven Teacher T004
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Problems with Student Research Projects
Student Perspectives from Interviews and On-Line Survey

Interviewed students expressed frustration when they were bored with the topics that they 

were asked to research. They found focusing on topics that they felt were irrelevant to be 

a painful process. Students som etim es felt that there was really nothing to engage in. or 

that they were sim ply going through the m otions o f  finding facts and re-writing them: 

com pleting tasks that were "not im portant".

T im e constraints were m entioned as recurring com plaints in unsuccessful research 

project. In these cases students felt that not enough tim e was provided for engagem ent 

and com pletion o f  projects. As a result, they were not able to fully engage with the 

projects and enjoy them . Students m entioned that they desired structure and concrete 

m easures o f  success, but not at the expense o f  interest, choice, or space for creativ ity.

Selected quotations from interviews w ith four students on problem s with research 
projects:

W hen I get bored on a subject. I read and I read ... I h aven 't taken in 
anything, because I keep getting o fftra c k , my m ind is on "what am I 
going to have for dinner tonight".

Grade Seven Student STOOI 
We d id n 't have enough tim e, so we could barely get enough information.

Grade Seven Student ST002 
I d id n 't like it because it w as... a topic th a t...w a sn 't  im portant.

Grade Seven Student ST003 
Last year we had to pick a topic on a country in Europe and 1 w asn 't too 
thrilled because ... I found them  bo ring ... M adrid 's the capital o f Spain -  
yahoo th a t 's  a fact - we needed 90 facts to get an A. A nd I'm  like -  sweet 
-  I've got 91.

Grade Seven Student STOOI

Perspectives on Problems with Research Projects from Interviews with Four 
Teachers

The four teachers interviewed for this study were unanim ous about why research projects 

are som etim es unsuccessful. They based these observations on their teaching 

experiences. They expressed their greatest disappointm ent w ith projects where students 

did not feel intellectual engagem ent or excitem ent, w here there was not the tim e or
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resources available for successful engagem ent, where students com pleted topical studies 

that did not engage their critical th inking  skills (but sim ply regurgitated inform ation  that 

they really did not understand), and w here they felt students w ere sim ply "pu tting  in 

tim e” . Teachers felt frustrated w hen research projects, w hich they felt were an 

opportunity for students to leam independently , were not as tim e-effective as c lassroom  

activities, and where student learning was questionable.

Selected quotations from interview s w ith four teachers on problem s with research 
projects:

[I feel] frustration ...[w hen] I have to rush kids through or because w hen I 
am read\ and the students are ready to work on som eth ing  we can 't w ork 
on it because there 's  som ebody else using the resources that are available.

Grade Seven Teacher T003 
[The] m undane [research project], it 's  almost like y o u 're  filling space, 
you 're  filling tim e...lik e  colouring  title pages...m ake-w ork .

Grade Seven Teacher TOO 4 
The classic, we are going to  do a country RP stu d y ... It w inds up ju st 
being an exercise in copying from books and they d o n 't  really leam w hat 
you want them  to leam. I th ink som e kids [see] it as som ething to get 
through.

Grade Seven Teacher TOO I 
M ore regurgitation... find th is and present it. rather than having them 
th ink ...

Grade Seven Teacher T002

Research Projects: The Structure of Success
With a critical thinking question, w ith  a critical 
thought...[studen ts] have to analyze w hat they 're  
doing and w hy they 're  doing it... th a t 's  going to 
create your th inkers in society and I th ink th a t's  
important.

Grade Seven Teacher T002

Student Perspectives from the On-Line Survey

W hen asked how teachers can m ake research projects better. 20 o f  the one hundred  Grade 

Seven students surveyed stated that students would be m ore interested in research 

projects if  they had a choice o f  topics. A few o f  the 100 studen ts stated that a ch o ice  to
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work in groups and the ability to choose a presentation m ode would also help students be 

more engaged.

A nother 20 o f  the 100 students stated that research projects could be im proved if the 

assigning teacher m ade the projects more fun. interesting, and exciting. One student 

stated that, for him. a research project would be better if the teacher could "m ake it hands 

on" (G rade Seven student from on-line survey).

Seven students stated that they w ould like less writing and note taking, and fewer 

expectations. W hen talking about a large research question, one student stated that she 

would prefer "to research four different aspects o f  the question and not the w hole thing. 

You w ould still d iscover the same inform ation but you w ouldn’t be quite so overwhelm ed 

by one huge question." (From  the on-line survey )

Five students stated that they would like m ore time to com plete research projects. One 

student stated  the opinion, shared by several o f  the students interview ed and others 

observed during the research process, that: "teachers can [m ake] research projects a little 

more enjoy able for the kids by giving us m ore time to finish it. I hate being rushed". 

(From the on-line survey)

Eleven students noted that they w ould like som e o f the useful sources o r some 

inform ation to be provided for them , while two others stated they w ould rather have free 

access to any sources they wished to use with no inform ation provided in advance of 

searches.

Five students stated that they would like the expectations fo r research projects to be clear, 

w ith three o f  these students directly requesting stated criteria  for how to "get an A".

The Structure o f Success: Group Work
Perspectives from Interviews with Four Teachers

I d o n 't think that I as an individual can  alw ays 
explain things in a m anner that all children can 
understand.

Grade Seven Teacher TOO3
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The teachers interview ed for this study were unanimous about the v alue o f  group 

research projects. The teachers felt that when students worked together on projects they 

were more apt to becom e inv olv ed in ways that are not typical o f  the norm al classroom 

routine. In group projects, sev eral students can take leadership roles and help to organize 

and m anage group dynam ics. Students can experience a sense o f  true collaboration, 

where the com bined efforts o f  the m em bers o f the group result in a product that would 

not have been possible for an indiv idual student.

Teachers felt that practice in group dynamics represented a very valuable opportunity for 

students and a necessary com petence for the students' future lives. The teachers 

interviewed all seem ed to enjoy the peer teaching and support that they witnessed and 

encouraged during group research projects. The teachers interview ed were happy not to 

know everything that the students needed for the successful com pletion o f  group projects. 

They stated that they had as m any teachers in the classroom  as there were students.

The teachers enjoyed the self-organization that had to occur during the group research 

process and felt that the com petencies learned during these sessions, although hidden in 

the background process o f  the final product, were well worth the problem s that might 

som etim es occur during group work.

Som e o f  the teachers felt frustration about group work with w hat one called 

"hitchhikers": "those kids who want to go along for the ride to get the m ark and don 't 

want to do any o f  the w ork" (Grade Seven Teacher T003). How ever, the teachers were 

all w illing to continue to try new  ways to deal with this frustration so that the majority o f  

the students could reap the benefits o f  collaborative research projects.

Selected quotations about group work in research projects from teacher interv iews:

They had to d isc u ss ... who was going to do w h a t... as a group. I thought 
[about the] dynam ics o f  groups and how leaders com e o u t... and how you 
can still coax o ther people to have a major input even if  th ey 're  shy.

Grade Seven Teacher T002 
T here's only one o f  m e -  if  they 're  in a group -  they 're  responsible to go 
to each o f  those group m em bers before they com e to m e ... in the end. 
you 've got 30 teachers in the classroom...

Grade Seven Teacher T002
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I think that we are social beings as such: I like the idea that the kids can 
learn to live cooperatively, collaboratively ... instead o f  ju st one person's 
brain trying to figure out what to d o . .. I think you get a better product and 
more learning goes on if  it's  a group activity.

Grade Seven Teacher TOO3

Personal Observations Regarding Group Work in Research Projects

Personal observations 1 m ake in this report are from my experience in general and from 

observations made during  this study.

When teachers were asked about research projects, they talked naturally about group 

dynam ics and research project teams. A lthough students frequently worked in team s on 

their research projects, it was not som ething that students brought up when asked for 

positive or negative research project experiences.

As a teacher and a co llaborating  teacher-librarian. 1 have had num erous opportunities to 

observe students w orking in groups on research projects. My observations are very 

sim ilar to those o f  the teachers interv iewed, in that I have w itnessed student collaboration 

yielding very positive results. However, like the interviewed teachers. I also have some 

concerns about group w ork (including som e that were not m entioned by the teachers).

Student responses to the  possibility o f  w orking in groups during research projects vary 

from a very determ ined negative groan, to a very delighted "Y es!" I have observed that 

students with a history o f  high academ ic achievem ent som etim es speak o f  group work 

negatively, for they dread  having to do the ex tra  work that results when the less 

academ ically driven studen ts do not com plete their fair share o f  the work, or do not 

com plete work that is up  to the expectations o f  the high academ ic achiev ers. A com m on 

question from high achiev ing  students to teachers is: "Are we m arked together?"

Students who are m ore socially driven (m ost m iddle schools can  boast an abundance o f  

these students) are deligh ted  to work in groups, because this m eans that they will have 

more opportunity to socialize. I have observed num erous situations where a group o f  

students, with books open  and pens poised, w ill appear from a d istance to be working 

happ ily ...bu t on closer inspection and som e eavesdropping, are chatting about unrelated
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topics, and are com pletely  unengaged in the research. W hen approached abou t their "off- 

task" behaviour, these students claim to be achieving quite a lot. and will have several 

notes on a sheet o f  paper to prove it. These students do not see the need for total 

concentration when "sim ply finding facts and taking notes."

S tudents who tend to be unm otivated by research projects will do little, w hich often 

m eans that the o ther group m em bers will have to do m ore to compensate. I hav e 

w itnessed students w ho are m ore motivated to do their best gritting their teeth  in 

frustration when they hav e to "pick up the p ieces" o f  a partner's ineffectual o r non

existent work.

The Structure o f Success: Choice
Student Perspectives from Interviews and the On-Line Survey

W hether research en tails com pletely self-chosen topics or choices made from  am ong 

several topics that teachers have prov ided, all o f  the students interv iewed stated  that the 

elem ent o f  choice w as im portant to them in their consideration o f  research projects. The 

students interv iew ed felt that choice increased their interest in the research, and m ight 

im prove the calibre o f  their learning and the quality  o f  the products o f the research.

W hen asked how teachers can m ake research projects better, the first response o f  20 o f  

the one hundred grade seven students surveyed in the on-line questionnaire w as that 

students would be m ore interested in research projects if  they had a choice o f  topics. A 

few o ther students stated that a choice o f  group dynam ics and presentation m odes would 

also help them be m ore engaged and "to shine".

Selected quotations about the elem ent o f  choice in research projects, taken from  
interview s with four students:

I got to C H O O SE my anim al and I ju s t had so m uch fun learning about 
this anim al, learning how  big it could get. learning how it was bom . 
learning how  m any o f  them  die. learning that people poach them. I love 
learning that.

Grade Seven Student ST00I 
1 like the intelligence studies - when you get to choose what you w ant to 
do. Saying how  you 're  going to m ake it.

Grade Seven Student ST002
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M aybe (students will) choose som ething that they 're  m ore interested in. 
that if  they d o n 't like it then maybe they don 't do such a good job  on it. 
but if  they do like it they 'll do a better job.

Grade Seven Student ST002 
I think kids learn better w hen... it's  on a topic that they choose. I 
understand there 's  a curriculum  you have to follow -  but we come back to 
the tornado project -  it w asn 't an assigned project, you had a wide variety 
o f  things you can choose from -  kids will choose one they 're  most 
interested in so they m ight want to learn about it.

Grade Seven Student ST003

Teacher Perspectives on the Clement of Choice in Research Projects from 
Four Interviews

I try to m ake it as interesting as possible by 
allow ing the students to use a variety o f  learning 
styles and intelligences...

Grade Seven Teacher T003

The four teachers interview ed for this study were unanim ous in stating that one o f  the 

m ore im portant aspects o f  a successful research project results from providing the 

students w ith som e choice o f  topics and/or o f  presentation m odes. T hey stated that it is 

not im portant w hether the students were given a large degree o f  choice, and that the 

e lem ent o f  choice may only be between two or three aspects o f  a project, but that it is 

im portant for the students to have some degree o f  choice.

The teachers felt that providing some choice to the students increased the chances o f  

student buy-in. and therefore decreased their need to m anage every aspect o f  the learning. 

T eachers noted that, when provided with choices, not only did the students participate 

m ore and spend m ore tim e on-task. but also that choice provided opportunities for 

studen ts o f  various academ ic com petencies to shine by using their areas o f  personal 

interest and expertise. The teachers who were interviewed becam e quite anim ated w hen 

describ ing  exceptional work completed by students who are not normally successful in 

the classroom . They described m oments o f  great pride and success both for the students 

and them selves.
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Selected quotations about elem ent o f  choice in research projects, from interview s with 
four teachers:

A chance to be creative... if  you give them  options in a research project 
and let them choose from options and how they present.

Grade Seven Teacher TOO I 
I rem em ber Jo h n ... he built the cannon o ff  that Renaissance p ro jec t...h e  
and his g randpa... it was a model. I think he understood... a fair bit m ore 
about the w orkings o f  a 16,h - 17th C entury cannon than I will ever know .

Grade Seven Teacher T004 
I find the students participate m o re ... because there [are| a variety o f  
activities that they could be doing. Not every one has to draw, not 
everyone has to write the p lay ...[an d | so they 'v e  learned to d ivide the 
responsibilities up.

Grade Seven Teacher T003 
Because they 've got the choice, they 're  doing som ething that they want to 
do. So right away you 've  got them  hooked ...

Grade Seven Teacher TOO2

The Structure o f Success: Interest and Enthusiasm
Student Perspectives from Four Interviews and the On-Line Survey

Students interv iewed were unanimous in their desire to do research projects that are 

im portant and interesting. When discussing research projects that they felt were the most 

successful, they described projects presented to them  in ways that invited com plete 

engagem ent. The interview ed students talked enthusiastically about projects that had 

personal relevance. Som e mentioned projects directed toward their "in telligence" 

(kinesthetic, m usical, log ica l...), others described projects that linked them  to the world 

outside schools, or that could be connected to a larger unit o f  study in w hich they were 

engaged. In each case, although the students com pleted individual assignm ents, there 

w as a driving force keeping the whole class "hum m ing" with m om entum . In each case it 

a lso appeared that teacher enthusiasm  about a topic inspired and m otivated the m ajority 

o f  students.

Tw o o f  the students interview ed also d iscussed the im portance o f the organization o f  the 

project by the teacher. These students expressed appreciation for a teacher that "had
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everything perfectly organized" (Grade Seven Student ST003) for the students, including 

expectations and criteria  for excellence.

Selected quotations about the role o f interest and enthusiasm  in research projects from 
interviews with four students:

It's  the way you give it to the kid. Teachers should really want to bring 
[the] kid out.

Grade Seven Student STOOI 
We were actually  doing a thing for B .C .TV  -  we were checking the 
barom eter a n d ... testing the ra in fall... and then we subm itted it to 
B .C .TV ... W e were watching the new s and we were like -  oh. we feel so 
special.

Grade Seven Student ST003 
We were doing  projects and we got to choose them, and right before we 
started, we had watched a movie on chess -  our class was right into chess, 
so I did a project on it. You had to actually  dig for the inform ation, you 
d idn 't just go to  a search engine and it was there. You had to scan through 
the article, find out what you really w anted ...

Grade Seven Student STOO-f

Teacher Perspectives on Interest and Enthusiasm from Four Interviews

The teachers who w ere interviewed spoke w ith anim ation about projects in which they 

and their students w ere enthusiastic. In descrip tions o f  research projects that w ent very 

well for both teacher and students, the teachers described their personal enthusiasm  about 

units o f  study. One teacher described a favorite research project, where he was not only 

interested and enthusiastic about the topic, but w here he felt that he knew enough about 

the topic to steer the students to interesting and dynam ic research activities. His 

enthusiasm  was transm itted  to the students so that even an unm otivated student would 

have to work hard not to get involved in the activ ities that occurred. This teacher was not 

only pleased at the effortless learning that occurred, but felt m oved by the depth o f 

understanding o f  the m aterial demonstrated by the students.

W hether it was having students design their ow n W eb sites on their research topic, or 

creating a game to be played by other students, o r retelling a m ovie scene from the 

perspective o f  a person o f  a different religion and culture, the engagem ent o f  the students 

was enhanced when the enthusiasm  o f  a teacher was transmitted to  the students. Each o f
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the scenarios discussed by the teachers and students had students using the inform ation 

they discovered to teach others, to entertain, to share w ith the world, or to create a 

product with a purpose that was important.

Selected quotations about the role o f interest and enthusiasm  in research projects from 
interview s with four teachers:

I was enthusiastic and ... we transform ed our w hole classroom  into a 
rainforest and the kids were into it... I got them  excited thinking: "O h. 
could we really try to make a waterfall in the c lassroom ?"... It had the 
greatest im pact for the kids. It w asn 't ju st a research project, it was a 
w hole unit o f  study, and so they had their parents com ing in and touring 
our classroom ... kids could talk o ff  the top o f  their heads about the 
rain forest... they ju st started explaining everything.

Grade Seven Teacher TOO!
I 've  never seen students so into what they 're  doing, ju st having them 
create their own W eb site and share with other students.

Grade Seven Teacher T002 
If they find som ething that they are enthusiastic about or that interests 
th e m ... this becom es more than ju st a school p ro jec t...

Grade Seven Teacher T004 
I... have them  m ake up a game, a small board gam e and we take a day and 
they play each o th er 's  games. It works out really well: they have a fun 
time...

Grade Seven Teacher TOO3

Information Gathering

Teacher Perspectives on Information Gathering from Four Interviews

All o f  the teachers interview ed felt, although with varying levels o f  intensity, that the 

process o f  note taking, assim ilating, synthesizing, and using research inform ation was an 

area o f  frustration for them . Teachers felt that the m ajority o f  students do not know  how 

to take notes effectively. As a result, teachers were concerned that too m any students 

choose to copy m aterial directly from inform ation sources.

T eachers m entioned that it is difficult to ask students to w rite notes "in their ow n words'" 

because the students are unable to think o f  words that are any better than those in the 

sources. This inability to use their own words resulted from  students' lack o f  

understanding o f  the m aterials.
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All teachers interviewed m entioned that they have had varying degrees o f  success 

teaching inform ation gathering processes. All have tried different approaches to note 

taking, organization o f notes, utilization o f  notes in dem onstrations o f  understanding, and 

different citation methods, with varying degrees o f  success. Teachers mentioned that it 

would be a positive thing to have standards for processes such as citation o f  sources and 

note taking that students can apply and follow throughout their schooling.

Tw o o f  the interview ed teachers m entioned an experim ent from the prev ious year:

Sandra Kirby and Kate M cKenna, in Experience. Research. Social Change: Methods 

From the Margins (1989). discuss the concepts o f  the library as a "playground for the 

m ind" and the notion o f  research as creation o f a "thought cloth". Blending their ideas 

w ith my own. I developed a strategy. I call: H eaving a Thought Cloth (from Kirby and 

M cKenna), w here middle school students doing research on a topic do not take notes 

while reading material. The inform ation gathering sessions begin with 20 m inutes o f  

silent reading o f  source m aterial. Students must extract m eaning from the m aterial, but 

w ithout w riting any notes. The silent reading is follow ed by 10 to 15 minutes o f  silent 

writing, w here the inform ation sources are not available for reference. The students write 

their understandings o f  the m aterial in any form that w orks for them. The silent w riting 

session is then followed by small (like topic) group discussions, where students help each 

other fill in the holes in their logic and understanding, and w here they are allowed to take 

notes. These conversations m ake the students' understandings transparent. Students 

work collaboratively to help each other make meaning. (See Appendix C for the 

instructions for this activity.)

Both interview ed teachers who experim ented with Weaving a Thought Cloth were 

intrigued with the results and m entioned it in the interview s.

[Students] read the books -  no notes o r anything, 
shut the books up and just started to take notes, so 
after 20 m inutes reading and research, they ju st take 
w hatever notes they have and it 's  am azing what 
they rem em bered ... [then] they get together and 
discuss w hat they 've found out: you should see how 
their notes grew . And it was all notes, it was not...
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taking something dow n or pasting it ... it was their 
ow n words in the end.

Grade Seven Teacher T002

One other method o f  note taking came up during interview s. In this approach students 

read sources and use keywords and phrases to rem ind them selves o f  im portant 

inform ation. The students then put away the sources and write sentences and paragraph 

using their keywords and phrases for reference. One teacher was very pleased w ith this 

m ethod, and found that plagiarism  w as alm ost elim inated while understanding o f  the 

m aterial increased.

Selected quotations from interviews w ith four teachers about the role o f  note taking in 
research projects:

We try to get around plagiarism ...put it in your ow n words: the kids just 
fall apart at that. * W hat do you m ean by ow n w ords -  w hat's  another 
w ord for th is? ' So they take a word, a synonym , and put it out o f  context 
and it totally d o e sn 't m ake sense. T h a t's  the part I 've  always hated about 
research projects.

Grade Seven Teacher TOO I 
[When you) know as a teacher they have plagiarized certain portions, but 
they 've strew n that in with their own w ords here and there, so it becom es 
very difficult to m ake an accusation: to say hey. this isn 't your own -  well 
yes it is -  th is is mine, this is mine.

Grade Seven Teacher TOO I 
Try ing to get the kids to read the inform ation from the com puter before 
taking n o tes ... to think about what they 're  saying a n d ... not just w riting 
down w h a t's  on the screen... going to a couple o f  different sites on the 
same topic, seeing the different opinions, being able to write notes about 
each and pull it together -  form their ow n opinion. T ha t's  what I think is 
so incredible if  kids could do it.

Grade Seven Teacher TOO I 
I don 't think they understand how to take notes to begin with and I also 
think that i t 's  easier to plagiarize th an ... to take notes in the proper form, 
and then w rite  your own paragraph from it. It takes less tim e to plagiarize 
than it does to  take notes, form your ow n sentences, edit -  and then to 
rewrite.

Grade Seven Teacher T003 
They need to lea rn ... proper note form taking techniques: what to do  with 
the inform ation once they 've gathered it: how  to put it together: identity 
and keep track o f  the resources that they 've  u sed ...

Grade Seven Teacher T003
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Personal Observ ation

In observ ations m ade during the course o f  this study and from m y general experience, 

m any students I have observed struggle with note taking when to ld  to  "put it in your own 

words". I 've  observed students attem pting to take inform ation from  books or Web sites, 

changing a word o r phrase, and then calling the results their own. T hey  do not see a better 

way o f  putting it them selves.

As a teacher-librarian. I have had ample opportunity to observ e s tu d en ts  as they gather 

inform ation and take notes for their research projects. A com m on library  image is that o f  

a group o f  students sitting together at a table, with books and b inders betw een them, pens 

poised, and engaged in conversations about v arious topics unrelated to their research. 

W hen I roam the room  and look at their papers, there are indeed no tes. I wonder: “How 

can they be taking notes and be talking at the sam e tim e?" The an sw er is quite simple: 

The inform ation is m aking its way from the book to the notepaper w ith  m inim al 

intellectual engagem ent. Often, students are sim ply gathering in fo rm ation  from books or 

W'eb sites that are related to their topics, m uch like a person picking straw berries in a 

straw berry patch: choose, pick and place in the basket, and all w hile  the  m ind is engaged 

elsewhere.

The easy availability  o f  the Internet has added another dim ension to the  problem s of 

plagiarism . On sev eral occasions I have read the work o f  students I am  teaching in a 

collaborative unit and wonder where I have gone wrong. Very few  o f  the w ords and 

thoughts I read are the students' own. There are several students w ho  do  not shy at 

sim ply "cutting and pasting" the words and ideas o f  others they have  found on the 

Internet. A lthough there are quite a few' students who do understand the m aterial, make 

m eaning from it. and write down their own understanding o f  the m ateria l, the number o f  

students who do not m ake meaning or develop understanding from the  inform ation seems 

quite high.

It was in response to these observations that I developed Weaving a Thought Cloth from 

the work o f  M cK enna and Kirby. Two o f  the four teachers who vo lun teered  to be 

interview ed for th is study chose to experim ent w ith Weaving a Thought Cloth  last year
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(2001) and had som e interesting results. Students w ere no longer looking for facts with 

which to  create notes: rather, they sought understanding -  for that was the best way to 

rem em ber. The students wrote more in the 15-minute silent writing session than most 

student researchers d id  in two periods o f "traditional" note taking. Also, the group 

sessions were rich d iscussions about the material, deepening  understanding and memory. 

Students were actively creating their own learning. One student, who was challenged by 

reading, used illustrations to obtain infonnation. The teacher (T004) described with 

delight, how in the s tu d en t's  group discussion, this "non reader” was able to contribute to 

the g ro u p 's  understanding o f  the material.

A nother system o f  note taking was needed for students w orking on their ow n. I have 

designed a note taking form that allows students to only take down keyw ords and phrases 

w hile reading source m aterial. (I have tried to tlnd a reference or source for this 

approach in order to check the originality o f  my w ork, but so far I have been unable to 

find the origin o f  sim ilar m ethods.) The students then rem ove them selves from their 

sources and use only the keywords and phrases as rem inders while they w rite down their 

understanding o f  the inform ation in paragraph form.

It took a session or tw o to teach my Information Technology students this system . But 

once they became fam iliar w ith it. most were able to w rite original paragraphs that 

expressed their understanding o f  the material they read. O ther teachers in the school, 

w ho are finding it useful, are now using this approach. (A ppendix C)

Research Using the Internet

Student Perspectives From the On-Line Survey (Including Some Personal 
Observations)

The greatest portion o f  the on-line survey o f  100 grade seven students dealt with attitudes 

and practices around using the Internet for research projects. Eighty-two percent o f  the 

surveyed students used the Internet for their research projects in school m ost or all o f  the 

tim e (Fig. 4.3). N one o f  the students who responded to the survey stated that they never 

used the Internet for research projects.
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Figure 4.3 Student responses to the question. "Do you use the Internet to find 
inform ation for school research projects?"

most of the time 49.0 %

about half the time 8.0 %

sometimes 10.0 %
always 33.0 % |

Figure 4 .4 show s that 90 percent o f  the students surv eyed felt that the Internet was a good 

source o f  useful inform ation for research projects m ost or all o f  the time. No students 

thought that the Internet was nev er a good place to find information for research projects.

Figure 4.4 Student responses to the question. "Do you feel the Internet is a good 
place to find useful inform ation for research projects?"

most of the time 46.0 %

sometimes 4.0 % |

about half the time 6.0 %

always 44.0 %

O f the students surveyed. 68 percent felt they could find the information they wanted 

quickly and efficiently m ost o r all o f  the time (Figure 4.5). This general student opinion 

w as d ifferent from the views o f  the interviewed teachers, w ho felt that students tended to 

take quite a bit o f  time finding inform ation they wanted and could use.
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Figure 4.5 Student responses to the question. “ Do you feel you can find the 
information you want quickly and efficiently on the Internet?"

most of the time 49.0 %

about half the time 23.0 %

always 19.0 %

I sometimes 9.0 %

Students surveyed were asked the steps they would take in answ ering the question: "W hy

responded stated that the first thing they would do is go onto the Internet. This response 

was consistent w ith my own observ ations o f  several grade seven and eight classes. W hen 

the classes w ere given a research topic or question the m ajority  o f  the students 

im m ediately gravitated toward the com puters and the Internet. I have observed several 

students, w ho before giving the topic any thought or consideration, sim ply went to a 

search engine and typed in “m um m y" as their search term . O ther students go to natural 

language search engines and type the whole research question , as provided by the 

teacher.

Five students from the survey group stated that they w ould brainstorm  and define 

keywords as the first step in the process o f  research. A second step for these students w as 

to go on to a favorite search engine on the Internet. Ten o f  the 100 students surveyed 

stated that they would first clarify the question or expectations. Part o f  the clarification 

process took the form o f  asking the teacher for what she o r he expected, w hile a couple o f  

students stated that they would brainstorm  ideas on how to find inform ation. Four 

students stated that they would look at what they already knew  about the topic.

Fifteen o f  the 100 students surveyed stated that they w ould likely go to the library for a 

book or to talk  to the librarian. This figure matched closely the num ber o f  students who

did the A ncient Egyptians m um m ify people ?" Fifty-one o f  the 100 students who
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tended to speak to the librarian or search the library collection before going elsewhere. 

The situation changed som ew hat when books w ere pre-selected by the librarian. My 

observations o f  Grade Seven classes who had a  choice between using the com puters and 

the Internet or a variety o f  pre-selected books show ed that approxim ately ha lf o f  the 

students chose to use books.

In alm ost all cases, when Grade Seven students w ere provided with only a topic or 

research question, and little in the way o f  guidance about how to engage in research, they 

follow ed the route that their experiences had show n to be the shortest path to the 

inform ation, with little scanning for the alternative appropriate sources. Students typically 

began to take notes from their first choice sources right away.

Based on both the on-line survey results and my observations, it appeared that only a 

sm all percentage o f students took the time to consider possible approaches and options 

before plunging into inform ation searches and note taking from the first, most available 

or obvious sources. Fifteen o f  the 100 students surveyed stated that they thought about 

"the w hole" before they acted. One studen t's  strategy was to visualize the desired end 

result, then to seek the inform ation needed for that result.

Figure 4.6 Student responses to the question. "D o you feel that you know  which Web 
sites you can trust for accurate inform ation?"

most of the time 43 .0 %~|

never 4.0 %sometimes 21.0 % |

always 12.0 %

about half the time 20.0 %

Figure 4.6 sum m arizes the distribution o f  responses to the questionnaire options 

concerning the question. "D o you feel that you know  which Web sites you can trust for
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accurate inform ation?" Fifty-five percent o f  the 100 students who responded to this 

question felt they knew which W eb sites they could  trust for accurate inform ation. This 

percentage does not reflect the view s o f  teachers o r students interviewed, nor my personal 

observ ations. These sources o f  inform ation revealed that only a small num ber o f  students 

actually check W eb site accuracy. The on-line survey question asked students if  they 

"felt"  they knew which W eb sites they could trust, so the lack o f  correlation am ong the 

different inform ation source categories could be due  to vary ing student perspectives 

concerning the nature o f  the question.

W hen students were asked this question in a different way ("W hen viewing a W eb site on 

a topic, how  often do you check w ho wrote or sponsored the site?), the results com pared 

closely w ith the data from interviews and personal observations. When students were 

asked how often they checked who wrote or sponsored a Web site during their research 

(Figure 4.7). only 12 percent responded that they checked authorship or sponsorship m ost 

or all o f  the tim e, while 40 percent stated that they never did so. When asked if  they 

checked the reputation o f  Web site authors (Figure 4.8). 53 percent o f  students stated that 

they never checked, while 12 percent stated that they checked authors" expertise m ost or 

all o f  the tim e.

Figure 4.7 Student responses to the question. "W hen viewing a W eb site on a topic, 
how  often do you check who wrote o r sponsored the page?"

never 40.0 % |

sometimes 38.0 % |

always 2.0 % | 

most of the time 1 Q.Q % |

about half the time 10.0 % |
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Figure 4.8 Student responses to the question. "D o you cheek the reputation o f  the 
W eb site author: How m uch o f  an expert is the author?”

never 53.0 %

sometimes 22.0 % \

It always 1.0 %

most of the time 11.0 %

about half the time 13.0 %

The data sum m arized in Figures 4.9 and 4.10 reveal studen ts ' preferences for the Internet 

as a research tool rather than books. Sixty-seven percent o f  surv eyed students stated that 

they preferred the Internet for research m ost or all o f  the tim e, and 6 1 percent o f  

respondents stated that they felt that the information on the Internet was as good as or 

better than print resources m ost or all o f  the time.

Figure 4.9 Student responses to the question, "Do you prefer the Internet for your 
research rather than books and other print material ?”

most of the time 36.0 %

always 31.0 % | never 2.0 %

sometimes 11.0 % |

about half the time 20.0 %
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Figure 4.10 Student responses to the question. "Do you feel that the inform ation on the 
Internet is as good as or better than inform ation in books and other sources?"

most of the time 44 .0 %~|

about half the time 25.0 %

always 17.0 %

In open-ended questions asking students participating in the on-line survey to com pare 

the Internet with books (and other print m aterial) for research purposes, students 

expressed a definitive preference for the Internet as a research tool. Forty percent o f  the 

100 students surveyed m entioned that thev felt that thev could locate inform ation faster 

on the Internet than in books w hile 45 percent stated that they found the Internet to be far 

more convenient and easy to use than books. Sev eral students m entioned the ease o f  

doing Internet research from hom e and 29 percent mentioned that thev found far m ore 

variety and quantity o f  inform ation available on the Internet than in o ther sources. Ten 

percent mentioned the currency o f  the inform ation on the Internet in com parison w ith  that 

found in books, three percent stated a preference for the interactivity o f  the Internet as a 

research tool, and two percent noted the ease o f  contacting authors and experts on the 

Internet.

W hen asked to com m ent about w hat feature o f  books might be better than the Internet 

sources in the research process. 19 percent o f  surveyed students stated the opinion that 

books could be trusted for accurate inform ation above that o f  the Internet. Tw enty-five 

percent stated various reasons why they could find information faster in books than the 

Internet. A few students m entioned that books have indexes. Several students stated  that 

books are less confusing because they are m ore topic specific or m ore "to  the po in t" than 

Internet sources. Seven students com m ented that school library books were easier to
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road, in that they were chosen for specific reading levels, and that students could always 

receive help from the librarian. Seventeen students noted physical reliability, portability, 

and cost as reasons for their preferences for books. These students m entioned that they 

could alw ays go to the library for books, that "y ou can research no m atter where you are" 

(G rade Seven Students from the On-line Survey), and that inform ation in books would 

still be there the next day.

Eight students felt that there was nothing better about books than the Internet. There 

were several w ho said that they cou ldn 't think o f  any thing -  w hich might mean that they 

felt that there was nothing better about books than the Internet for research or that they 

could not think o f any thing -  so this figure may indicate that as m uch as 1 5 - 2 0  percent 

o f  the respondents felt books were inferior to the Internet for research. Nineteen percent 

o f  su n e v e d  students felt that books offered m ore detailed inform ation about specific 

topics. One student stated that books allow ed a person to take their time w ith research, 

and not feel that they were being rushed.

Selected quotations from Interviews w ith students and from on-line survey o f  100 Grade 
Seven students on the com parison o f  books and the Internet for research projects:

1 like the In ternet... about a thousand tim es better, cause i t 's  so m uch 
m ore quick. I know you 're  reading on the com puter, but it alm ost feels as 
though you aren 't.

Grade Seven Student ST003 
You can alw ays trust the books and som e tim es the Internet is written by 
som eone who is not that reliable.

G rade Seven Student from  On-line Survey 
Books [go] through a more detailed process o f  editing before they go to 
the publisher, unlike the Internet, w here som etim es they d o n ’t even spell 
check!

G rade Seven Student fro m  On-line Survey 
Books -  old inform ation. I've had first hand experience w ith this -  last 
year -  I did a project on C zechoslovakia, it was a project w here we got to 
choose the country and I quickly realized it was no longer called 
Czechoslovakia, it was called the C zech Republic and Slovakia.

Grade Seven Student ST003

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi L u x e n b u rg  Digital In fo rm at ion  L ite racy  in M idd le  School R esearch  Projects 8

As sum m arized in Figure 4.11. forty-six percent o f  the surv eyed students felt frustrated 

m ost or all o f  the time with the num ber o f  Web sites returned during Internet searches, 

and 59 percent felt frustration most or all o f  the tim e at the num ber o f irrelevant W eb 

sites returned (Figure 4.12).

Figure 4.11 Student responses to the question. "W hen you use the Internet for 
research, does the huge num bers o f  W eb sites that com e up in a topic search ev er 
frustrate you?"

most of the time 31.0 %

sometimes 29.0 %

never 7.0 %

about half the time 18 .0 % |
always 15.0 %

Figure 4.12 Student responses to the question. "W hen you use search engines for 
research on the Internet, are you ever frustrated at the num ber o f  Web sites that are not 
really what you want?"

always 34.0 %

most of the time 25.0 %~|

never 4.0 %1

about half the time 13.0 % 1

sometimes 24.0 %

W hen asked about the use o f  two com m on Boolean logic tools used to lim it the num ber 

o f  sites returned in searches and to increase the relevancy o f  returned sites. 35 percent o f  

surveyed students stated that they used the term "A N D " all or most o f  the tim e (Figure
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4.13). and 28 percent stated that they used "quotation m arks" to bind phrases in search 

term s (F igure 4.14). Thirty-seven o f the 100 students su n e y e d  had learned how to use 

Boolean logic tools in the Information Technology class. This probably affected the 

results som ew hat as com pared to the possible results from a survey o f  students w ho had 

not taken Inform ation Technology.

Figure 4.13 Student responses to the question. "W hen using a search engine for your 
research, do you ever lim it the number o f  Web sites that are found by using AND to link 
two w ords? (Exam ple Egypt AND m umm ies)"

sometimes 26.0 %

never 8.0 %

I dont understand 18.0 % |
always 9.0 %

about half the time 13.0 %

Figure 4.14 Student responses to the question. "W hen using a search engine for your 
research, do you ever lim it the number o f  W eb sites that are found by using "quotation 
marks" to keep w ords in a phrase together? (Exam ple: "A ncient Egypt")''

sometimes 29.0 %
never 21.0 %

about half the time 9.0 %
| most of the time 15.0 %

I don't understand 13.0 %
always 13.0%
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Student Perspectives from Four Interviews

The in terv iew ed students all agreed that they preferred com puters and the Internet as 

sources o f  inform ation for research projects. A lthough the potential for aimless 

wandering, and the frustration with follow ing site links was m entioned by these students, 

they all rem ained faithful to the view that the Internet was a good source o f  information 

for research projects. W hen searching for W eb sites on a topic, each  student had a 

personal search method. Some used encyclopedias (electronic and print) to find clues 

about the  topic prior to searching for o th er sources: some used keyw ords and phrases in 

search engines: some used sim ple Boolean logic in their searches: one student liked to 

find W eb sites that were created on the top ic  by schools or classes because she felt that 

"they cou ld  tell you where to go." (G rade Seven Student ST004)

W hen dealing  with the m ass o f  W eb sites that search engines o ften  return on a topic, all 

o f  the s tuden ts  started at the top o f  the resu lting  lists o f  "hits" and m oved from 

descrip tion  to description. Students attem pted  to weed out the pages that were not on the 

topic, bu t on the whole, they relied heavily in the particular search eng ine 's  return 

structure.

All o f  the  students interviewed understood that W eb sites may be o f  questionable 

au thority  on a topic and each had different ways o f  dealing with the  issue o f  Web site 

accuracy. W hen wondering about the accuracy o f  W eb sites, studen ts com pared the 

inform ation  they found on W eb sites w ith  that o f  other sites and w ith the information that 

teachers often  provided as basic starting points (textbooks, handouts, p re-study...). Web 

sites that w ere obviously com m ercial w ere avoided. One student stated that researchers 

should try  to determ ine the validity o f  W eb sites by name and descrip tion, but remarked, 

"som etim es you just have to guess, som etim es its ju st part o f  the process." (Grade Seven 

Student ST 003)

Selected quotations from interviews w ith  four students about their use o f  the Internet in 
research projects.

I 'm  m ore the person that would go  on  line or use a com puter to do a lot o f
m y research -  80 percent at least o f  my research is on the com puter
I have 2 com puters in my house. I use them  24/7. I use them  a lot.
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Grade Seven Student ST00I 
I think m ostly o f  the Internet when going to get research on a topic.

Grade Seven Student ST003 
I would go to the Internet first. I ju st always do. I do everything on the 
In ternet... Especially ... i f  y o u ’re working on it at hom e, like we don 't have 
a wide variety o f  books... at home.

Grade Seven Student ST003 
f  irst. I th ink I would look for books in the library. There are tons o f  books 
here, and then, that give me a lead to look for som ething else that would 
help me to find something.

Grade Seven Student ST003 
I’ll go a couple o f  pages, scan through the titles, find the ones I want, and 
if I'm  not finding what I w ant, then I'll just go to a  d ifferent search engine.

Grade Seven Student STOO-f 
As long as you know what y o u 're  doing and w here y o u 're  looking for it.

Grade Seven Student ST002 
See I d o n 't  know that I can. but I think I can [trust a W eb site]: if  it's  put 
on the Internet, they have to have some proof o f  it. U sually you see... the 
inform ation over and over again  -  so if you see it over and over again, it's  
got to be true, unless 50.000 people are like lying.

Grade Seven Student ST003 
You can tell som etim es by their name [ofthe W eb s i te ) . . . i f  it 's  good, and 
som etim es you just have to guess, sometimes its ju s t  part o f  the process.

Grade Seven Student ST003 
Som etim es you can go som ew here that you d o n 't w ant to go and you 
didn 't even  know you 're  going there.

Grade Seven Student ST002 
When you [search for a W eb site], it's  hard to stay on topic especially if 
all the W eb sites you 're  going to aren 't necessarily your topic.

Grade Seven Student ST003

Teacher Perspectives from Four Interviews

I think w e 've  got to live with the fact that i t 's  the 
com puter age -  w e 've  got all o f  these tools -  when 
w e've got this m any computers in the school, w e 've  
got Internet available -  access to all the students -  
then we have to teach them to use it wisely.

Grade Seven Teacher T002

All o f  the teachers interviewed had classroom  experiences using com puters as tools for 

research on the Internet, and as tools for dem onstrating understanding. W hen asked about 

using com puters and the Internet in research projects, they all dem onstrated excitement at 

the possibilities com bined with a certain  degree o f d iscom fort. They felt that the ready
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availability  o f  inform ation at the touch o f  a hand was a real benefit to their students. They 

m entioned the availability o f  up-to-date inform ation and the attraction that com puters and 

the Internet have for students, as well as the potential draw  for students w ho are not 

alw ays academ ic high-achievers.

I think the kids have learned to use the Internet the
way I have -  hit and miss.

Grade Seven Teacher T003

Although teachers were excited about the possible uses o f  the Internet for research, they 

also expressed som e personal frustrations. The majority o f  teachers interview ed 

expressed concern about the amounts o f  extra tim e required to prepare for Internet 

research. They also expressed frustration at the times that they had attem pted to use the 

Internet for student research projects and had num erous things go wrong with the 

com puters, networks, or the consistent availability o f Internet.

All four teachers m entioned how frustrating it is when they had not provided one or two 

prepared W eb sites for the students, and the students w ere expected to use research skills 

to find inform ation on the Internet. The teachers also m entioned that many W eb sites 

draw  students through use o f hyperlinks that call out to the students (and teachers) to 

click  them  and see what is around the com er. Although the exploratory' nature o f  the 

Internet is one o f  its m ajor benefits, the ability o f  hyperlink to capture students' attention 

has caused some problem s when teachers are attem pting to have students accom plish  a 

task in a tim ely and effective fashion. This difficulty has been likened to a student 

attem pting to focus on schoolwork while friends are outside playing in the sun. The 

teachers expressed several concerns about students who. after working for som e tim e, 

accom plished little or nothing. They noted that some students tend to seek visual 

inform ation and to ignore sites that do not appear interesting or lack visual appeal at first 

glance, but are full o f  useful and relevant information.

Som e teachers felt that students picked up Internet research skills as they went along  by 

observing friends or receiving advice from them . If the technique they learned worked, 

students will not only often use the sam e technique again in unrelated situations, but will 

teach the technique to their friends, and so on.
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One teacher m entioned difficulties w ith the physical reliability o f  the Web resources. A 

W eb site may not be the same as it was yesterday, and it may not even be available. This 

creates problem s when teachers attem pt to check sources and watch for plagiarism.

I don 't think grade sevens ask lot o f  critical 
questions about the sources -  is this good 
information, is it valid information, w here did it 
come from .... They go to a site and they believe it.

Grade Seven Teacher T003

The interviewed teachers felt that once students have found Internet sites that they think 

will answer their research questions, they no longer think critically about the authenticity 

o f  the sites, or about whether these sites are the best ones to answ er their questions. All 

teachers interview ed expressed concerns regarding student lack o f  critical thinking w hen 

using Web resources. Teachers felt that students should be taught how  to determine the 

validity o f  sites, the relevancy o f  sites to projects, and the appropriateness o f sites to their 

research projects.

W hen provided the freedom to find their ow n sites during research projects, students 

often find or encounter comm ercial sites, o r sites that are sponsored by individuals and 

organizations w ith specific agendas. M any students appear to have difficulty 

distinguishing educational sites from others, and are often lost as they hyperlink from site 

to site. The teachers m entioned that students do not know how  to stay organized as they 

search and gather inform ation. They claim  that students will often sim ply start to copy 

inform ation from the screen, or cut and paste materials from sites directly in to word 

processing docum ents. Students som etim es simply print the site pages as they find them , 

often printing far m ore than they need. As a result, the students are left with a m ass o f  

information to sift.

The teachers also noticed that once students have the inform ation they think they need, 

they do not really know  what to do w ith it. In many instances, students will simply 

rearrange the inform ation they have found and present it. w ith very little evident 

intellectual engagem ent. These teachers claim ed that the Internet has m ade it even easier
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for students to plagiarize, and that this is a very large problem  for them  as they assess t 

results o f  research projects.

Selected quotations from interview s with four teachers about the role o f  the Internet in 
research projects.

Now that kids are able to access inform ation from the Internet and use 
com puters to build their projects, they 're learning skills that will take them 
forward to the future.

Grade Seven Teacher TOO I 
You can find anything on the Internet. So. as far as inform ation, it 's  
trem endous, but I think it has to be directed.

Grade Seven Teacher T002 
I ju s t really like the access kids have to up-to-date, world events. When 
you get into an encyclopedia, and it tells you the population o f  a country , 
and it 's  1995 encyclopedia, well that's 7 years ago

Grade Seven Teacher TOO I 
W hen I have used the Internet, [and have not] had enough tim e to research 
s ite s ... they've w asted that class hour ju s t trying to find a site.

Grade Seven Teacher T003 
The part I don 't like about com puters is that I ju s t do n 't spend enough 
tim e, or don 't seem  to have it. to do all the preplanning necessary to have 
an effective program .

Grade Seven Teacher TOO I 
The thing that I find very upsetting for my se lf  as a teacher is when a 
student asks me for help and I can 't give it to them  and th ere 's  no one 
available that I can turn to w ho 's  available right then and there ... I feel if  a 
student needs my assistance and I have the tim e to give them , then I 
should be able to provide the information they need. And when it comes 
to a skill like using the Internet. I think that w ould be very important.

Grade Seven Teacher T003 
You have to put in a lot o f  tim e to make sure you know w hat sites the kids 
are going to. you have to have some type o f  control over how  the research 
is going to happen.

Grade Seven Teacher TOO I 
I was trying to save som e Seattle Sea Haw k logos, and I 'd  go 'O h. I 
w onder w hat's in here? ' I look around for a while, next thing you know.
I've  spent ten to fifteen m inutes just looking at the Sea H aw ks schedule...
‘I 'v e  got work to do. W hat am I doing?' T h e re 's  a definite pull for kids to 
do that.

Grade Seven Teacher TOO I 
Because they skip from  site to s ite ...I can alm ost guarantee you that 99 
percent o f  [students] w on 't have anything dow n by the end o f  the class.

Grade Seven Teacher T002 
[Internet research can  be] frustrating because [students have] wasted that 
class hour just trying to find a site.
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Grade Seven Teacher TOO3 
[Students will [ go into Yahoo and then ju st start to type w o rd s... and it 
could lead them anyw here... many o f  them  look for visual things, but if 
you 're  looking for factual things, som etim es it's  just all w riting ... It's too 
overw helm ing... they 'll spend all th is tim e and not accom plish a thing.

Grade Seven Teacher T002 
I think the frustration som etim es is w hen a student has m arked down that 
they 've used a certain site to get inform ation and I go onto that site and I 
can 't find it. so there 's  not a lot o f  stability  in the sy stem for follow 
through, from a teacher's  point o f  view .

Grade Seven Teacher T003 
We have to teach them how to screen inform ation, how to look at w hat's 
going to be good for them , w hat's  not biased, that's  going to be factual 
enough that we know it 's  going to answ er what they need to llnd out.

Grade Seven Teacher T002 
[A s| far as using the Internet goes. I have concern with authenticity  o f  the 
resource.

Grade Seven Teacher T003 
[Students) take things for granted -  at face value -  they d o n 't look any 
further.

Grade Seven Teacher T004 
They need the... tim e for training and for im plem enting the practices that 
they 've  learned. But I also think that they need more than that. They need 
to learn ... proper note taking techniques, research on the Internet, what to 
do with the information once they 've  gathered it. how to put it together, 
identify and keep track o f  the resources that they 've used, how to take 
information and use it to the best potential that they 're able to use. 1 don 't 
think that sometimes we always do that: I think that som etim es we try and 
find the easy way out.

Grade Seven Teacher T003 
[Students] copy out inform ation from  the screen and it becom es very' 
sim ilar to having an encyclopedia in front o f  them and copying things out 
o f  the encyclopedia that they don’t really  understand.

Grade Seven Teacher TOO I 
I think they lack the ability to know  how to store inform ation. I think they 
need to have a greater know ledge o f  how  to create files and store files and 
sort information into files.

Grade Seven Teacher TOO I 
I strongly feel it's  im portant to teach the children tim e m anagem ent.

Grade Seven Teacher T003

Personal Observations

The com plexity  o f  the com puter netw ork in the school where I conducted this study, and 

the nature o f  computers used in the school, requires that a person be on hand who can
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help when com puter problem s occur. In the average class com puter session, there will be 

more than a few com puter problems or issues that students cannot handle themselves. 

Teachers find them selves racing around trying to put out technical tires that they do not 

feel qualified to handle. Almost every day. 1 w alk into the com puter lab and observ e 

teachers m oving from problem to problem , w ith several students slum ped in their chairs 

with their hands up waiting for help. A lthough 1 consider m yself to be ill qualified. I am  

the person w ho usually helps teachers and students with com puter issues in the school.

As I walk around I notice that the m ajority o f  the issues are techn ica l...th a t the teacher is 

not coaching students tow ard successful com pletion  o f  educational tasks, but is putting 

out "com puter fires". Frustration builds because the teachers do not feel knowledgeable 

enough to com plete com puter tasks with students. It is a w onder that teachers are w illing 

to put them selves through such discom fort for the benefits o f  integrating technology w ith 

other forms o f  instruction and learning.

For the past three years, in my role as teacher-librarian. I have observ ed students using 

the Internet as a research tool. On num erous occasions during the current academic year 

(2001 -  2002). 1 have watched students using the Internet for research. As a teacher o f  

Grade Seven Inform ation Technology. I have, during the course o f  this study, taught and 

observed over 150 students as they com plete self-selected research projects that result in 

the construction o f  informative Web sites on their chosen topics. The students design 

their own research questions and focus on the various tools available on the Internet to 

com plete the research. Students seek W eb sites w ith search engines, directories and W eb 

portals, check m agazine databases, and use em ail to contact experts in their topic areas 

and to survey others in the school and beyond.

W hile instructing the students in the Inform ation Technology Seven course. I have 

applied an action research process o f  try ing, observ ing, reflecting and reading, planning, 

and try ing again. By doing so. I have been able to observe certain trends and tendencies 

when grade seven students at our school do  research on-line. The follow ing points 

sum m arize m y observations.
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•  W hen provided with a choice betw een books and the Internet for researeh project 

sources, the majority o f  the students will go im m ediately to the Internet.

•  Students (just like m any o f  their parents and teachers) learn Internet research  

techniques largely by trial and error and by watching o r being instructed by peers, 

siblings, or other friends and fam ily members. O nce a student has found a 

technique, search engine, director}-, or W eb site that has been useful as a source o f 

inform ation for a certain topic, that student will return to that technique o r site for 

different uses, regardless o f  its appropriateness for the new topic. For exam ple, 

m any students have com e to rely on natural language search engines, such  as 

AskJeeves™ . for they the are not required to think about what term s to use in to the 

search engine, they sim ply ask entire questions. I have observed num erous students 

typing full sentence questions in to search engines that do not use natural language 

(the majority o f  search engines). These students then rely on the particu lar search 

eng ine 's  default handling o f  non-B oolean search strings. For exam ple. A ltaV ista™  

will treat spaces in a sentence as "A N D " unless there are quotation m arks around 

the sentence.

Students share the lessons they have learned through trial and error w ith  o thers  who 

are having difficulties in their searches. If the techniques transmitted by ano ther 

student do not work in a s itua tion ... the student who is recipient o f  the instructional 

tip w ill usually not try it again  in another situation. They will sim ply assu m e the 

tactic provided by the peer does not work.

•  The majority o f students find that their Internet research skills im prove after being 

taught Boolean logic by a  person they see as an authority  (and Inform ation 

Technology teachers are good exam ples o f  teachers w ho are viewed as 

"authorities"). This can be seen w hen students are taught to use the A N D  operator 

in search terms to lim it the num ber o f  W eb sites that will be returned. O f  the 100 

students who volunteered for the on-line survey reported above. 37 had ju s t 

com pleted the Inform ation Technology Seven class, and  had been taught the  use o f 

the AND operator in searches.
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W hen the responses o f  the 63 students s u n  eyed who were not in the Information 

Technology class are reviewed, alm ost 40 percent o f  the students either did not 

understand the question about the use o f  search term operators or stated that they 

had never used A N D  in an Internet search. Twenty-tw o percent o f  the students 

stated that they used AN D most o f  the tim e. No students stated that they always use 

AN D in searches. (Figure 4.15)

Figure 4.15 Student responses to the question. "W hen using a search engine for your 
research, do you ever lim it the num ber o f  W eb sites that are found by using AN D to link 
two w ords?'' Non-Information Technology Students

I dont understand 27 0 %

most of the time 22 2 % I

sometimes 27 0 %

I about halt the time 1 1 1 %

never 12.7 % |

sometimes 17
I dont understand 17

I I most of the time 14
never 8

1 I about half the time 7

Results from the 37 students surveyed w ho had com pleted Information Technology 

Seven, revealed that alm ost 57 percent stated that they used AN D terms in Internet 

searches all or m ost o f  the time. There w ere no students who stated that they never 

used AND. but one student stated that he o r she did not understand the question. 

(Figure 4.16)
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Figure 4.16 Student responses to the question. "W hen using a search engine for your 
research, do you ever limit the num ber o f  Web sites that are found by using AND to link 
two w ords? (Exam ple Egypt A N D  m um m ies)" Information Technology Students

1 most of the  time 32.4 %

| sometimes 24 3 % |

1 I don’t understand  2.7 %

alw ay s 24.3 %

■ ■  most of the time 12
sometimes 9

i 1 a lw ays 9
■ ■  about half the time 6
1 11 d o n t understand 1

• There are almost as many techniques for seeking inform ation on the Internet as 

there are students. The m ajority  o f  students I observed do not plan their research 

strategies. Many students sim ply go to a search engine and type in som e keywords 

or sentences. As m entioned in connection w ith the results o f the on-line survey, a 

few students will seek to clarify  research problem s and then brainstorm  some 

keyw ords to use in Internet searches. For exam ple, in a discussion u  ith an 

Inform ation Technology student about his preferences for research start-up. he 

stated that when he knows little about a topic, his first choice is to go to an 

encyclopedia (electronic o r print) for some basic "directing" inform ation about the 

topic and for possible keyw ords and phrases he m ight use in an Internet search. 

H ow ever, in my experience, this student is an exception to the approaches taken by 

m ost students.

•  Students have difficulty selecting  Web sites that have the quality and quantity of 

inform ation they need, are appropriate to their topic, and are at an appropriate 

reading level. As was m entioned by some o f  the  teachers interviewed, students 

often skip  sites that do not have visual appeal, regardless o f  the readability or the 

validity o f  the sites to the top ics at hand. It is d ifficult for students to find useful 

sites that are specifically designed  for middle school students. A lthough students
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relv heavily on search engines to find sites on topics, search engines are not the best 

tools for returning "student-friendly" Web sites.

•  The majority o f  students I observ ed saw  the large num ber o f  sites returned from 

search engines as a good sign, an indication that they were on the right track. I 

seldom saw students try ing to lim it the number o f  W eb sites that were returned to 

those that w ere m ore relevant to their topic, unless I had specifically taught the 

student to use Boolean Logic.

•  I have noted that the majority o f  students do not attem pt to determine the validity  o f  

the information published on the Internet. They do not typically check for currency, 

sponsorship, or bias. Students will usually steer away from highly inform ative sites 

that are published by respectable organizations in favor o f  visually attractive sites 

that may not be published by authoritative or reliable sources. I have observed 

students taking notes from W ebs site that turned out to be published by o ther 

students. Student produced or supported sites may be good places to find links to 

more inform ation, but are not authoritative primary' sources.

Summary o f Findings

Student Research Projects

Student Comments and Generalizations

The students interv iewed and surveyed in this study had generally positive outlooks 

tow ard school research projects. They not only enjoyed the increased choice, 

independence, and personal creativity that research projects allow ed, they also felt that 

research projects were good ways to learn, with more opportunities to study areas o f  

interest in some depth, and were good breaks from classroom  routines. Students also felt 

that research projects increased their "buy-in" to learning.

The majority o f  students viewed research projects as entailing finding facts on a topic, 

rew riting the facts in their own words, and presenting the findings. Students desired 

structure and concrete m easures o f  success in research assignm ents, but not at the 

expense o f  interest, choice, or space for creativity. They agreed that they had difficulty
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engaging in and enjoying research projects that they felt to be boring, that d id n ’t seem to 

be im portant, or that sim ply required them  to find facts and re-w rite them . They also did 

not enjoy or appreciate projects in w hich they felt rushed.

Students talked about several aspects o f  research projects that they felt contributed to 

m aking the experience successful and enjoyable. They felt that student choice increased 

their interest in a topic, im proved the calibre o f  the learning, and im proved the products 

o f  the research projects. S tudents talked about projects that were interesting, that were 

seen as important, that provided opportunities to explore and express their individuality, 

and that somehow linked them  to the world outside the classroom  or to o ther students. 

They stated that they w ere m ore engaged and learned more in research projects that were 

presented to them in ways that grabbed their interest.

Teacher Comments and Generalizations

All four interviewed teachers expressed a philosophical affinity tow ard research projects 

as an effective tool for learning. All have had great success w ith research projects as 

learning tools, but all also identified areas o f  concern.

The teachers in this study felt that m aking decisions based on inform ation available is a 

com petency that students will need throughout their lives. They felt that student research 

projects provided students practice not only in meaning m aking, but in w orking 

independently, w orking collaboratively with others, and time m anagem ent. T he teachers 

also felt that research projects allow ed m ore student "buy-in" to learning, and that 

research projects placed m ore responsibility for learning on the students.

D iscussing successful research projects, the teachers felt that w hen students collaborated 

w ith others on projects they were m ore apt to become involved in ways that are not 

norm ally available during  regular classroom  routines. Teachers felt that practice in team 

dynam ics represented very valuable opportunities for students and was a necessary 

com petency for the studen ts ' future lives. The teachers interview ed all seem ed to enjoy 

the peer teaching and support that they w itnessed and encouraged during group research 

projects. The teachers felt that providing students with choices o f  topics o r presentation 

m odes increased "buy-in" and provided m ore students with opportunities for success.
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Teachers m entioned that the engagem ent o f  the students increased when the enthusiasm  

o f  teachers and/or the students w as high.

W hen discussing note-taking strategies that worked well for them , and that helped av oid 

student plagiarism, two o f  the teachers interviewed mentioned the teaching tactic o f  

Heaving a Thought Cloth, and using keywords and phrases from sources as very 

effective techniques. Both m ethods require students to put sources away before they 

m ake notes. The teachers were unanim ous about the types o f  scenarios that keep 

research projects from being successful, and about some o f  the problem s that can 

occasionally occur in research projects. Areas o f  concern included the externally driven 

need to rush through units o f  study, reducing opportunities for reflection and depth o f  

understanding. Also m entioned were the lim its on the availability o f  library resources 

and com puter labs, reducing time available for research projects.

Teachers expressed their greatest disappointm ent about projects w here students did not 

feel intellectual engagem ent or excitem ent, in which students did not have the time or 

resources available for successful engagem ent, where students com pleted topical studies 

that did not engage their critical thinking skills, and w here it seem ed as if  students w ere 

sim ply "putting in time".

Teachers felt frustrated w hen research projects were not as tim e-effective as other 

classroom  activities, and w here student learning was questionable. A lthough all the 

teachers interviewed liked team  research projects, they were occasionally  disappointed 

with students w ho let their peers do the work and m ade few if  any contributions to the 

team effort. I have also observ ed som e o f  the problem s that can occur with group 

research projects, such as unequal allocation or sharing o f  quantity  and quality o f  w ork 

am ong team  members, and the tendency o f  som e groups to waste tim e in irrelevant 

socializing.

The teachers in this study all felt, w ith varying levels o f  intensity, that the processes o f  

note taking, m eaning-m aking, synthesizing, and using research inform ation were areas o f  

frustration for them. Teachers felt that the m ajority o f  students d id  not know how to take 

notes effectively, with m any students choosing to copy material directly  from their
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inform ation sources. I have also observed students engaged in topical research projects, 

taking notes from their sources and conversing w ith friends at the same tim e. There 

appears to be little engagem ent when students sim ply gather information w ithout having 

to think about it.

Internet-Based Research

Student Comments and Generalizations

The student survey results and interviews show ed that all students use the Internet for 

research and that most feel it is a good source o f  inform ation. The m ajority o f  students 

feel they can find useful inform ation on the Internet quickly and efficiently (although this 

does not correspond with teacher observations). The Internet is the first place most 

students will go to for research information.

The m ajority o f  students surv eyed felt that the Internet was as reliable as a source for 

inform ation as were books, and m any students preferred to use the Internet for research. 

Students who preferred the Internet m entioned convenience, speed, and currency as 

reasons for their preference. Many students appear to have difficulty gauging the 

accuracy o f  Web sites, relying on their instincts and previous topic know ledge. A great 

m ajority o f  students were frustrated by the large num bers o f  Web sites that search 

engines bring up. and do not really know what to  do about this. The interview s with 

students revealed that each  interviewee had different approaches to searching for 

inform ation on the Internet. They learned their Internet research approaches largely by 

trial and error and from their peers.

Teachers Comments and Generalizations

A lthough the teachers interview ed for this study were excited about the possib le uses o f 

the Internet for research and learning, they expressed som e frustrations about how' they 

and their students approached the Internet as a research tool. Teachers w ho w ere trying 

to integrate com puter/Internet technology with o ther subject curricula w ere often 

frustrated by computer and  netw ork glitches, the large quantities o f  time needed to 

prepare projects that included working with the Internet, and the lack o f  ready technical 

support.
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The teachers talked about the inability o f  a m ajority o f  students to find useful inform ation 

on the Internet, and mentioned the tendency o f  students sim ply to wander through the 

W eb. Som e teachers felt that students learned Internet research techniques by trial and 

error, and hearsay. All the teachers interview ed expressed concerns about s tu d en ts ' lack 

o f  critical thinking when finding W eb resources, or using inform ation found on  the 

Internet to make meaning. Teachers noticed that the Internet has made it even easier for 

students to plagiarize, and that this is a very large problem  in research projects.

Personal Observations Concerning Internet-Based Research

The com plex and often technical nature o f  com puters, school com puter netw orks, and the 

Internet requires that an experienced person be on hand to assist teachers w hen problem s 

occur. My observations o f students engaged in Internet research have revealed that 

students often learn Internet research techniques by trial and error and hearsay. 

A dditionally, after being taught and try ing the use o f  Boolean logic search term s and 

operators, the m ajority o f students find that their Internet research skills im prove and they 

add Boolean logic to their kits o f  Internet research tools. The m ajority o f  students 

observed do not plan their research. S tudents often have difficulty selecting W eb sites 

that have the quality and quantity o f  inform ation that they need, that are appropriate  to 

their topic, and are at an appropriate reading  level. M oreover, students seldom  try to 

lim it the num ber o f  Web sites that are returned to those that are m ost relevant to  their 

research topics.

Conclusions
The literature in the field of digital inform ation literacy review ed is unanim ous in the 

view  that "literacy is no longer sim ply a m atter o f  learning to read, write, and calculate.

It is a m atter o f  know ing how to critically exam ine and creatively use inform ation." 

(B ritish C olum bia M inistry 'of Education. 1995. p. 3) The increase in “ ...uncerta in  

quality  and expanding quantity o f  inform ation pose large challenges for society. The 

sheer abundance o f  information will not in itse lf create a m ore informed citizenry' w ithout 

a com plem entary cluster o f abilities necessary to use inform ation effectively."

(A ssociation o f  College and Research Libraries. 2001. p. 16)
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This study found that research projects are a valuable tool for learning and that they 

provide opportunities for student-directed learning, collaboration and peer teaching, 

critical thinking, and creativ ity , while fostering increased enthusiasm  and information 

literacy skills.

C om m entators and educators from this study have expressed concerns w ith research 

projects that do not engage the critical minds o f  students whether during inception o f the 

research, or in the process o f  finding and gathering inform ation. C oncerns have also been 

expressed about the degree to w hich "m eaning-m aking" occurs and about the abilities o f  

students to critically evaluate Internet sources. C oncerns are regularly raised about the 

growth o f  plagiarism and educational practitioners som etim es wonder if  students are 

obtaining value from their research endeavors.

The findings o f  this study and from the literature identify areas o f intervention that could 

enhance the educational effectiveness o f  research projects and improve students ' digital 

inform ation literacy. The follow ing points sum m arize these.

•  There is a need to develop  structured models o f  the research process that can be 

easily transferred to individual situations. These m odels might include:

o Q uestioning techniques that engage student critical thinking: 
o Planning strategies: 
o G athering strategies: 
o Sorting and sifting strategies: 
o Synthesis strategies: 
o Reporting strategies: 
o M etacognitive strategies.

•  Research should be focused around critical challenges to inspire th inking and 

creative problem solving, in contrast with the traditional methods o f  research that 

have students sim ply gather information, organize findings, and present information.

•  Note taking structures and m ethods that m ake it d ifficult for students to plagiarize 

the ideas and w ords o f  others should be devised and im plem ented. Students should 

be taught, and develop  through practice, an understanding o f  the e th ics o f  

inform ation use.
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•  Students should  be taught processes for the critical evaluation o f  sources.

•  Students should  be taught m ethods and processes for synthesizing inform ation and 

m eaning-m aking.

The above areas o f  intervention that could enhance the educational effectiveness o f  

research projects and improve students ' digital inform ation literacy were used to 

form ulate the study recom mendations found in Chapter Five.
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Chapter Five -  Research Implications 
Study Recommendations

Recom m endations from this study are intended for districts o r schools seeking to develop 

o r refine policies and practices concerning student digital inform ation literacy: 

specifically, the use o f  research projects and the Internet for research by students and 

teachers, and the roles o f  teacher-librarians in the process o f  implem entation.

Study Recommendation #1 -  Critical Challenges in Research Projects

Schools can help students become more information literate by letting go of the topical 

research project and agreeing to embrace research projects that have a large critical 

challenge component. If  teachers are to effectively utilize the tim e afforded them to 

educate students, they m ust release the notion that when students are "on-task". they are 

autom atically learning w hat is intended. Topical research projects, such as country 

projects  and ancient civilization projects that have students gather as much inform ation 

as possible about their topics, may appear to be beneficial, but precious time would be 

better utilized if  students w ere "pushed” to develop critical th inking strategies that w ould 

help them  to solve problem s and answ er questions through research processes applied in 

a range o f  scenarios and contexts. W hether teachers provide students with opportunities 

to develop M cK enzie 's (2000) "essential questions", or follow  the scaffolded research 

processes and approaches profiled in WebOuests and the Big6 m odel, students would 

attain  greater benefits for tim e “on-task” i f  they were intensely challenged during the 

research process. Once an educator em braces the concept o f  critical challenges in 

research projects, it is hard to return to having students m indlessly gathering and 

rearranging information.

Study Recommendation #2 -  Collaboration Between Teachers and Teacher-
Librarians

The percentage o f  tim e available for collaboration between teacher-librarians and 

teachers differs widely from  school district to district, but m ost agree that the m ajority o f  

a teacher-librarian 's tim e should be spent in collaborative ventures.
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Teacher-librarians are school experts in in form ation  literacy. They are also m ore than 

likely school specialists in digital inform ation literacy. Com m entators on information 

literacy all seem  to agree about the im portance o f  teachers collaborating w ith teacher- 

librarians in research endeavors. T eacher-librarians stay current regarding information 

literacy standards, inform ation literacy struc tu res and approaches, and resource 

availability  on topics. It is teacher-librarians w ho can push for unified approaches in 

school student research endeavors and encourage  the use o f  critical challenges. Teacher- 

librarians can provide structures for teaching the  research process and strategies for note 

taking, source evaluation, and synthesis. Teacher-librarians are responsible for teaching 

students inform ation literacy and sharing too ls with teachers. Teachers have "enough on 

their plates" without having to be inform ation literacy specialists.

School districts and administrators who strongly believe in the power o f  collaborative 

teaching should provide release time fo r  teacher-librarians. to free  them from  the day-to- 

day functioning o f  the school library, so that they can meet and work with teachers in 

their rotes as information literacy experts.

Study Recommendation #3 -  Schools Should Adopt a Consistent Philosophy
or Model for Student Research Projects.

Schools w hich select and agree on a m odel for "typical" research projects can increase 

consistency o f  expectations between d ifferent teachers, classes and grade levels, and 

enhance the transfer o f  inform ation literacy sk ills  and com petencies to individual 

scenarios and situations. This consistency also  entails providing clear expectations and 

structures for the avoidance o f  plagiarism , instructions in effective note taking, and 

m ethods o f  source evaluation.

It is im m aterial whether a school selects the Big6  (1985) research m odel. M cK enzie 's 

Research Cycle (2000). other tried and proven  research models, or creates one o f  its own 

in collaboration with teachers and teacher-librarians. W hichever research m odel is 

adopted or created, it should include the follow ing:

•  It should ensure research projects have a  large critical challenge o r problem -solving 
com ponent:
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•  It should provide som e structure with regard to research planning:

•  It should provide structures for efficient gathering o f  relevant inform ation, whether
the m aterial is provided or search strategies are taught and utilized:

•  It should provide structures to support the thoughtful organization o f  material:

•  It should provide strategies for the synthesis o f  research inform ation:

•  It should include a philosophy about the reporting o f  findings (w ith persuasive
reporting a natural result o f  a critical challenge or problem -solving scenario):

•  It should include an evaluative com ponent that has students think about what has 
been learned and what is yet to be learned.

W ith the prevalence o f  research projects as learning tools, it w ould not be unreasonable 

to have schools take tim e to make some decisions regarding the m odel that is most 

appropriate for them . W ith the help o f a teacher-1 ibrarian. conversations around 

inform ation literacy can reveal the philosophies o f  individual school sta ff members, so 

that a model can be chosen that fits the teaching styles o f  the staff. M odels can also be 

adjusted on an individual basis to reflect individual teaching styles during collaboration 

with teacher-librarians.

It is im portant to caution that research m odels, although adopted by schools, should not 

replace dynam ic research ideas that already have a strong critical challenge component. 

John Ringstead (unpublished data. 1991) developed a unique and dynam ic approach to 

research about A ncient Rome. His research project has been adopted and adapted by 

several teachers. His approach is to provide students with a list o f  item s that they must 

prove the A ncient Rom ans did or did not have o r use. A daptations to the approach have 

students write dow n quotations from sources that appear to prove their points, organize 

their findings into categories, make the categories into general statem ents (such as: "The 

A ncient R om ans were very hygienic."), com bine general statem ents into one "over

riding" statem ent (such as "The Ancient R om ans were an advanced civilization."), and 

create a persuasive essay to present their findings in an organized m anner, weaving 

quotations into their writing to help prove the statem ents they m ake.
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R ingstead 's type o f  research project has a built-in critical dynamic that might be lost if  it 

w ere forced to conform  with a very different general research model adopted by a school. 

The chosen research model is prim arily adopted to replace traditional (topical) research 

and to provide consistent expectations and structure, not to ham per the creativity o f  

teachers.

Study Recommendation #4 -  An Adopted Research Project Model Should be
Easy to Access

A lthough the m ost powerful way for students to receive instruction in the com petencies 

required for successful use o f a research project model is through collaborative endeavors 

w ith teacher-librarians. a readily accessible structure must be in place to support students 

and teachers in every  step o f  the process.

Teachers and students would benefit greatly  by having a readily available tool that assists 

and supports them  in every step o f  the research process. I have begun to create such a 

tool, based prim arily on Jamie M cK enzie 's Research Cycle (2000). and have placed it on 

my school's Internet pages (see A ppendix B). because it is here that students tend to go 

first when undertaking research projects. On this W eb site the research process is 

described in detail, w ith examples prov ided for every step. The breakdow n o f  the W eb 

site is described below .

1. A section that describes research projects in general and com pares the concepts o f  a 

critical challenge with topical research (see Appendix B):

2. Another section o f  the site is designed to take students through every step o f  a 

research process. Each step stands alone, and can be used by teachers and students 

at the appropriate phase o f  the research process (see Appendix B for the com plete 

W eb site).

a. S tep  1: Arriving at a R esearch Question. Students use their personal 

interests to design an "essential question" for research. This step provides 

a link to examples o f  essential questions. Most teachers will not use this

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi L u x e n b u rg  Digita l In fo rm at ion  L ite racy  in  M iddle  School R e se a rc h  Projects 108

step, as they will be providing the research challenges based on particular 

areas o f  curricular content.

b. Step 2: Planning the Research. Students:

i. Brainstorm "leading questions" (questions that lead  them toward 

answers to their essential questions -  leading questions are my way 

o f  sim plifying the m yriad type o f  subsidiary questions presented 

by M cKenzie). The W eb site includes a link to a "leading 

questions chart", w hich acts as an organizer for the gathering phase 

o f  the research. (See Appendix B)

ii. Brainstorm key w ords and phrases that m ight be used to tind 

inform ation that answ ers their leading questions. This section has 

a link to a thesaurus and an online encyclopedia for vocabulary and 

ideas to enrich the search.

iii. Brainstorm som e possible general sources for information. This 

section asks "Is this the type o f  research question that can be 

answered w ith the help o f  the opinion others: experts in the Held: 

or videos: or W eb sources...?

c. Step 3: Finding the Sources. This section is broken dow n into two areas:

i. Step 3a teaches students to use Boolean O perators in their searches 

for sources:

ii. Step 3b contains links to and descriptions o f  several possible 

Internet sources o f  inform ation, including: search engines. Web 

directories, educational W eb portals. "A sk  an Expert" sites, and the 

schoo l's  subscription to m agazine and jou rnal articles. It is in this 

step that students begin to evaluate sources using the school's W eb 

site evaluation form (See Appendix D).
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d. Step 4: Interviews and Surveys. This section o f  the site has the students 

(w ho have research questions that might benefit from  it) develop interview  

or survey questions, guides students through questioning strategies, 

d iscusses the ethics and m ethods o f  questioning others, and helps them  to 

organize and synthesize inform ation obtained.

e. Step 5: Note Taking. This section o f  the site has students read about the 

nature o f  plagiarism and provides a note taking strategy that is m eant to 

help them  avoid plagiarism. This section provides a dow nloadable digital 

note taking form and a dow nloadable example note taking form, show s 

how  to deal with quotations, and includes inform ation on citing sources 

(A PA  format). (See A ppendix B and D)

f. Step 6: Synthesis. This section provides a sim ple guide to help students 

m ake sense o f  information gathered and asks them  to address the question: 

"H ave you answered your essential question, or do you need to find m ore 

inform ation?"

g. Step 7: Reporting. This phase o f  the site provides students w ith some 

ideas about different strategies to present findings.

Study Recommendation # 5 -T h ere  Should be Regular In-Service Programs 
for the Staff Regarding the School's Adopted Research Model.

If a school is to m aintain momentum and perspective by adopting a com m only agreed

upon research approach, fresh ideas m ust be in constant supply. O nce a s ta ff adopts a

research model, continuous improvement should be encouraged. A lthough continuous

im provem ent can be achieved by the sharing o f  experiences am ong teachers, and by the

dynam ic influence o f  the teacher-librarian. it is strongly recom m ended that s ta ff m em bers

(or the teacher-librarian) provide regular in-service on various aspects o f  the research

process that fit the adopted model. In-service can be provided very inexpensively by

o ther teacher-librarians and Information Technology specialists in the school district.
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Study Recommendation #6 -  Schools Should Adopt a Universal Note Taking 
Strategy.

Students w ould benefit greatly if  they were well acquainted w ith one or two effective 

m ethods o f  note taking and had sufficient practice with these m ethods to have natural 

transfer am ong different subjects, classes and grade levels. The developm ent o f  a 

consistent note taking strategy by a school provides consistency throughout students' 

careers in the school, provides support to teachers as they com pare experiences and 

continue to work together to improve the strategies, and does not require every teacher to 

develop and/or teach their ow n strategies o f  note taking.

I am attem pting to have tw o note taking strategies adopted by the teachers in the school 

where this study was conducted. They can be used in various situations. The models 

proposed are described below .

1. Sandra Kirby and Kate M cKenna, in Experience, Research. Social Change:

Methods from the Margins (1989). discuss the concepts o f  the library as a 

"playground for the m ind" and the notion o f  research as creation o f  a "thought 

cloth". Blending their ideas with my own. 1 have developed a strategy. I call: 

Weaving a Thought Cloth  (from Kirby and M cKenna), w here m iddle school 

students in the process o f  research do not take notes while reading material. The 

inform ation gathering session begins w ith 20 m inutes o f  silent reading o f source 

m aterial. Students m ust extract m eaning from  the material, but without writing any 

notes. Silent reading is followed by 10 to 15 m inutes o f  silent writing, where the 

inform ation sources are not present. The students write their understanding o f  the 

m aterial in any form that works best for them . The silent w riting session is then 

followed by small (like topic) group discussions, where students help each other fill 

in the holes in logic and understanding, and w here students are allowed to take 

notes. These conversations are where the understanding o f  students is made 

transparent, and students work collaboratively to help each o ther m ake meaning.

(See Appendix C)
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M any students initially have some difficulty in not being allowed to take notes 

w hile reading, and have to adjust to the intense focus necessary when they are 

reading som ething and have to remember the im portant points. Practice in the 

process expands the students ' ability to sift and sort inform ation as it is being read, 

and to rem em ber details w ith more lucidity.

Weaving a Thought Cloth w orks especially well in jigsaw  style team research 

processes, where "like-topic" students meet to share information, but it can also 

work well in individual research projects, reducing student uncertainty and 

increasing topic understanding. Because the tim e on gathering is intensified 

(students cannot have unrelated conversations w hile note taking), the tim e required 

for research is reduced considerably (as long as pre-selection o f  material is 

effective).

2. The second note taking strategy can be dow nloaded from the school's W eb site and 

requires less teacher control than Weaving a Thought Cloth. This strategy, which 

has been developed as an evolutionary process and cannot be ascribed to a single 

creator, was developed after num erous conversations with Lisa Chase (H um anities 

and Journalism  teacher). I have designed a dow nloadable note taking form that 

allow s students to w rite only keywords and phrases w hile reading source material. 

S tudents can then rem ove them selves from the source and use their keyw ords and 

phrases as rem inders while they write paragraphs expressing their understanding o f 

the m aterial.

This note taking process can be taught to students in tw o sessions, w here they leam 

how to use it and practice. A lthough it requires less direct teacher control than 

Weaving a Thought Cloth, therefore making it m ore transferable to individual 

situations, it requires som e teacher intervention, because some students revert to old 

habits by copying directly  from sources. One way to alleviate this problem  is to 

separate the keyword and phrase sections o f  the note taking form from the student 

note section. This note taking form does not yet have a means o f  differentiating 

original thinking from the thinking o f  the source authors. M cKenzie (2000)
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recom m ends using a different colour o f  ink for original student thinking. Although 

this note taking system  is incomplete, it is now  being used by teachers in the school 

who are finding it very useful. (A ppendix C)

The two note taking system s described above are im perfect, but they are a beginning. 

Both can help teaehers elim inate plagiarism and increase topic understanding. A school 

may wish to look at o ther system s o f note taking for o ther types o f  situations, such as 

R ingstead 's approach discussed in Recom m endation # 4 above. Regular conversations 

am ong staff are im portant in revealing individual values and experiences, and improving 

sy stems as needed. The adopted note taking processes should not be seen by teachers as 

lim itations: rather, by agreeing on a few effective note taking systems, teachers can help 

to free them selves from instructing (or not instructing) students with their own system o f  

note taking. T eachers can rely on the teacher-librarian or o ther inform ation literacy 

specialists to research the best note taking system s and adjust them to the needs o f  the 

staff.

Study Recommendation #7 -  Schools Should Adopt Universal Commonly 
Agreed Upon Formats for Web Site Evaluation.

Students would benefit by having schools adopt a com m on W eb site evaluation strategy

or format. If a s ta ff  can agree on a format for W eb site evaluation that fits all o f  their

needs, or can work together to create one that generally fits their notions about critical

assessm ent o f  inform ation sources, then they and their students would benefit from the

consistency. A com m on W eb site evaluation tool can result in teachers not teaching

different system s and confusing students w ith m yriad form ats, while possibly adding to

student resistance to the critical analysis o f  sources. A single format for W eb site

evaluation may increase transfer, as students hone critical evaluation sk ills through

repetition.

A fter reviewing ten form ats for use by students to evaluate W eb sites. I have developed a 

W eb site evaluation form that allows students to m ake quick evaluations using a brief 

questionnaire on w hich they grade the usefulness o f  a site. Students can evaluate five 

sites on one form, and can copy and paste the site URLs onto a dow nloadable document
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for qu ick  evaluation. The only thing students are required to write on  the docum ent is the 

overall grade that they give to a Web site. T he overall grade is selected by adding the 

num ber o f  tim es the student answered: "yes" to the questions on the questionnaire. The 

form is sim ple to use and m akes "grading" sites feel less arbitrary. (See A ppendix D)

Study Recommendation #8 -  Schools Should Adopt a Common Method for 
the Citation of Sources.

Students are often taught several citation m ethods during their school career. If districts

are unable to select one m ethod for use by every one in the district, then schools should

select a consistent m ethod for their students.

It is frustrating for students to learn a different citation method from each o f  their 

teachers as they progress through school. M any students, as observed by the teachers 

interview ed in this study, w ill not autom atically prov ide credit for the w ork o f  others. At 

the G rade Seven level, students should already understand that quoting or referencing the 

w ork o f  others requires a provision o f  credit: yet. few students cite their sources unless 

required to do so.

A unified citation m ethod w ith clear expectations for citing the ideas o f  others would 

benefit the students and teachers in many w ays. A consistent m ethod w ould increase the 

probability o f  transfer from class to class, year to year. Referencing and citing sources 

will becom e a habit -  ju st som ething that one does as an integral part o f  research.

Teachers will not need to teach referencing and citing each year, w hile  students will view 

referencing their sources as a natural part o f  any research project.

A dopting a standard citation m ethod may also be a step toward increasing understanding 

am ong students about concepts o f  the ow nership  o f  inform ation, or intellectual property, 

and w hat they can and cannot use in their w ork -  an area currently o f  great concern for 

many com m entators and educators.

Organization and Implementation
School D istrict # 71 (Com ox Valley) has con tinuously  increased the num ber o f  

com puters in and associated w ith school libraries. Som e libraries now  incorporate class
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sets o f  com puters and attached com puter labs. Access to the Internet in the school district 

is universal. The school district has also placed special value on the work that teacher- 

librarians are doing to integrate the use o f  computers into o ther curricular areas through 

collaborative ventures. Thus, the juxtaposition  o f  com puters and Internet access points 

with school libraries is a logical policy.

As more and m ore students and teachers use com puters in their research endeavors, there 

is greater need for effective and efficient use o f  the technology. But in inquiring into the 

nature o f  effective research on the Internet. I must step back from the question: "Are 

com puters being used effectively in student research pro jects?", and ask: "A re the 

research projects an effective way to learn?" In doing this it is my intention to focus not 

on technology and Internet access. W eb sites, servers, and the other technical issues that 

often dom inate  discussions about school use o f  com puters, but on more basic educational 

questions. A nother way to consider this is to state that poorly conceived and badly 

executed student research projects will not be improved o r m ade more educationally 

significant m erely because the research is conducted w ith com puters and the Internet as 

opposed to conventional print resources. If it w asn 't w orth doing, it w asn 't w orth doing 

with high technology either.

Many teachers are seeking effective constructivist teaching m ethods in order to foster 

greater student understanding. This has made research projects more and m ore popular 

among teachers. M iddle school students may com plete several research projects in a 

single year. If  research projects are to be utilized so often in schools, then it is o f  grave 

im portance to ask whether the students are learning from research projects w hat teachers 

hope they are  learning from them . Student time at school is lim ited and p rec ious...a re  we 

making the best use o f  it? A school or school district focusing on means o f  enhancing the 

digital inform ation literacy o f  students as an integral elem ent o f  the total educational 

program m ay benefit from the follow ing advice concerning the roles o f  research projects, 

school libraries, and teacher-librarians in the overall process.
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The Power of Conversation
In her review o f  the literature about barriers to the integration o f  technology with 

curricular areas. Patricia Hiebert (2000) discusses the lack o f  time available to talk to 

other teachers. Senge (2000) identifies five characteristics that move organizations to the 

sustainable enhancem ent o f  capacity. Three o f  these im portant elem ents o f  capacity 

enhancem ent in organizations involve the developm ent o f  team s and the unearthing o f  

personal views, and are described by Senge as: (1) "m ental m odels" (p. 66). the ingrained 

assum ptions that we hav e about the world and that effect ou r behav iour: (2) "shared 

v ision" (p. 71). the organizational image o f  the future that each member o f  the team 

shares and to which he/she is com m itted: and (3) "team learning" (p. 73). team s design 

and implement the learning that m em bers feel will bring them  to their goals.

W illiam s (1996) d iscusses the ideas o f  Dr. David C’ooperrider. o f  Case W estern Reserve 

University, who developed a m eans o f  aligning the v arious aspects and directional pulls 

o f  an organization through an approach Cooperrider calls Appreciative Inquiry: " ...a n  

inquiry into the hopes, dream s and v is io n s ..."  o f  the individuals in the organization 

(W illiam s. 1996. p. 43). By encouraging individuals in an organization to tell stories 

about "positive and significant events during their careers" (p. 45). or share observations 

o f  the positiv e effects o f  certain practices, the members o f  the organization are naturally 

creating a vision o f  w hat they would like to experience a g a in ...o r  a potential vision o f  the 

future. In telling their stories, individuals are also m aking their values and m ental models 

apparent to the other m em bers o f  the organization. A ppreciative inquiry' a lso has the 

fringe benefit o f  focusing the m em bers o f  an organization on successful events and 

practices, and helping to provide a positive emotional base with which to build new 

directions for the organization. The prem ise o f  appreciative inquiry is that organizational 

changes based on the values and vision o f  the members o f  the organization, have a 

greater chance o f  being sustained. Appreciative inquiry' is clearly linked conceptually  

with Senge's views o f  the im portance o f  team  learning and the significance o f  m ental 

m odels in the ov erall process o f  organizational developm ent and change.

Often, informal conversation betw een teaching staff is not viewed as professional o r staff 

developm ent. The potential power o f  conversation is ignored as a means o f  learning
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when school stall's decide what to do during  Professional D evelopm ent days or when in- 

service training is provided to s taff on various topics and concepts. It is com m on for 

teachers to becom e excited  about educational strategies or m ethods that will benefit their 

students, but w ithout follow -up and a sense o f  a comm unity sharing the experience, even 

the best ideas and practices "fall by the w ayside". New m ethods and approaches that 

require teachers to give up or m odify curren t practices som etim es inspire, but frequently 

dem and additional w ork. It is difficult for teachers to sustain extra initiatives and effort in 

a culture o f  isolation and w ithout team  or com m unity support. W hen teachers fail to 

im plem ent new practices they are often afflicted with a sense o f  guilt or personal failure. 

In-service or professional developm ent w orkshops would likely be m ore effective for a 

group or school s ta ff  that was already w orking  toward com m on goals and inv ited or 

developed the in-service program to dev e lop  the skills and understanding necessary to 

attain its goals.

Successful im plem entation o f  the recom m endations o f  this study could  begin with formal 

and informal Appreciative Inquiry conversations regarding digital inform ation literacy. 

The goals o f  these conversations are to reveal a s ta f fs  collective vision, and to m ake the 

mental models o f  the individual m em bers o f  a staff evident. C onversations and story 

telling can be easy w avs to reveal personal preferences, concepts, defin itions, and hopes. 

W hen teachers d iscuss ideas and practices that have worked for them  they becom e 

anim ated and excited , inspiring others w ith  personal stories o f  their experiences. The 

stories offer different perspectives that can open minds. Teachers feel valued for their 

experiences. W hen teachers discuss successfu l student research projects, they are 

naturally reflecting on and  creating understanding o f why the projects worked. In the 

process, they solid ify  the ir own understandings o f  the elem ents that m ade the research 

projects effective.

Conversations am ong educators about w hat works in their practice com bined with the 

natural desire to im prove, work to develop  and improve teachers ' practices from the 

inside out. Initiating changes by beginning w ith what teachers are currently  doing, or 

with what they are observing and hearing from colleagues, creates a continuous cycle o f
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improvem ent in practice. This is much like the cycle o f action research. Professional 

developm ent becom es teacher driven.

For successful im plem entation o f  the recom m endations o f  this project, there must be staff 

m em bers in a school w ho wish to improve the digital information literacy com petencies 

o f  students, and who w ish to im prove student critical thinking by designing research 

projects around critical challenges. By creating tim e and opportunities for conversations, 

teachers can show each  o ther exam ples o f research projects that use critical challenges. 

Discussion can then ensue regarding the power o f  critical thinking inherent in som e 

projects, and the preconditions, including teacher skill developm ent, organizational 

structures, and resources needed to successfully conduct such projects w ith students. 

W hen teachers are allow ed tim e to look collaborative!)' at what has w orked in the past 

they are creating or inventing their future.

Dialogue about digital inform ation literacy will quickly gain m om entum  if  cham pioned 

by a staff member. T eacher-librarians are the natural instigators o f  these conversations in 

schools. Teacher-librarians can look into the various ideas and philosophies and present 

their findings to the group as a m eans o f initiating further conversations. These 

conversations are not m eant to teach or instruct, but rather to m ake the values and views 

o f  various staff m em bers about information literacy more apparent. As a  consequence o f 

this improved collective understanding o f  concepts such as inform ation literacy or critical 

challenges in research projects, there is a greater chance o f  success in m aking sustainable 

changes in teacher practice.

In short, my view is that the changes needed to m ake technical innovations, such as 

networked school com puter labs, school Internet gateways, and high-speed connections 

to the Internet, educationally  powerful and effective are not technological but 

organizational. It is necessary for those who are expected to im plem ent and sustain the 

educational changes required by these technical innovations to develop their own 

understandings o f  the possib ilities and im plications. It is also necessary' for schools to 

engage in acts o f  learning at an organizational level. Making tim e for focused 

conversations and d ialogue is an essential elem ent o f  the process o f  organizational
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learning. Teacher-librarians can play important roles as facilitators o f  these staff 

conversations and collaborative knowledge construction processes.

Collaborative Endeavors
Teachers should not be expected  to be specialists in inform ation literacy. An excellent 

way to teach students pow erful digital information literacy strategies is through 

partnerships between teachers and teacher-librarians. The organization o f  a teacher- 

lib rarian 's time, if freed from the day-to-day functioning o f  the library, usually allows for 

m uch o f  the day to be spent in collaborative ventures with teachers. This creates a unique 

opportunity for teacher-librarians to work with teachers in integrated units o f  study. If 

teacher-librarians are allow ed to work in this m anner with all students and teachers in the 

school, then consistency is ensured in digital inform ation strategies and approaches.

W hile teaching students inform ation literacy com petencies, teacher-librarians also teach 

teachers, creating an inform ation literacy m om entum  as teachers w eave their new 

learning into current practices. However, this can only happen if  teacher-librarians are not 

expected to be library clerks doing filing and cataloging tasks and checking out books to 

students, or maintaining school computer networks and servers and acting as in-house 

com puter technicians.

A School L ibrary Web Resource as a Powerful Support for 
Effective Research Projects

A well-designed School W eb site resource can help support consistency o f  research

practices throughout a school and improve the chances o f  transfer o f  digital information

literacy com petencies from class to class, year to year. By providing on-line consistent

and effective research tools, tutorials, strategies for planning, note taking, writing, citing

and synthesis, a W eb-based school resource places the digital inform ation literacy tools

taught in classroom s at the fingertips o f the students and teachers. Students, working at

hom e or at school, can access the W eb site resource for assistance in planning research

projects, to access links to databases and on-line experts, to dow nload tem plates for

effective note taking or W eb site evaluation forms, to view exam ples o f  other students'

leading questions or keyw ords used in searches, to find out how to lim it Internet searches

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi L u x e n b u rg  Digita l In fo rm at ion  L ite racy  in M iddle  School Research Projects 119

with B oolean logic, to link to educational Web portals, to find out how to cite sources, or 

even to view  exem plary work o f  other students in the school.

These ideas only scratch the surface o f  the potential for use o f  the school W eb site as a 

support for the consistent developm ent o f  school-w ide information literacy. A problem  

faced by m ost schools is the tim e it takes to produce and maintain an effective school 

Web portal. Information Technology teachers produce the majority o f  school W eb sites, 

with Library pages often produced by teacher-librarians (or by Information Technology 

specialists for teacher-librarians). To be effective and useful, the library Web sites m ust 

be continuously developed and m aintained. The developm ent and m aintenance o f  school 

Web resources is a fairly new and often voluntary addition to responsibilities o f  the 

majority o f  teacher/W eb authors. A lm ost all o f  the work on school W eb sites occurs on 

teachers' personal time and is perform ed in addition to their existing responsibilities o f  

preparing and evaluating lessons and activities. Hence, while the potential o f  school W eb 

sites as supports for inform ation literacy is great, there should be more attention paid to 

developing staffing and assignm ent policies that perm it teachers to devote more tim e to 

the developm ent and m aintenance o f  school W eb sites as a regular teaching 

responsibility.

Directions for Future Research
Although the data collected from teachers for this study reflects work with m iddle school 

students in G rades Seven. Eight, and Nine, the data collected from students, in the form  

o f  interview s and surveys was limited to G rade Seven students. Typical m iddle schools 

include students from G rades Six. Seven, and Eight, or students in grades Seven. Eight, 

and Nine. The developm ental differences betw een Grade Six students and G rade N ine 

students are quite large. Research into the different needs o f  the various age groups o f  

m iddle school students m ight lead to a better understanding o f  students' capabilities and 

potential for handling critical challenges a t different age levels and developm ental stages.

This study, and the results o f  my continued action research, initiated the further 

developm ent o f  the use o f  critical challenges in student research projects at our school, as 

well as developm ent o f  an Information Technology program  that includes a m ajor focus
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on digital inform ation literacy, and a W eb-based resource designed to assist students and 

teachers in the research process. All o f  these developm ents are in their infancy. There is 

still m uch need for continued action research to further develop the schoo l's  approach to 

developing digital information literacy as an overarching school goal.

M cClaren (2001) defines...

...cogn itive  process instruction fas] teaching people 
about their ow n learning and helping them become 
effective, self-regulated learners. It entails learning 
a set o f  skills: how to chunk inform ation, how to 
use fram es or tables to organize inform ation and 
make relationships evident, how  to use m nem onics, 
how to use m etaphors to bridge from the familiar to 
the less fam iliar, how to m ake concept maps, how 
to use im agery, etc. (M cC laren. personal 
correspondence. August 2. 2001)

A lthough som e cognitive processing strategies are dem onstrated in the sc h o o l's  W eb site, 

they are sim ply offered as a "fo llow  the dotted line” sequence o f  activities. Further work 

in this area might include the teaching o f  cognitive processing strategies to students, who 

learn to decide where best to use the strategies in their research endeavors (ra ther than 

follow ing teacher-created, lock-step structures).
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Chapter Six -  Lessons Learned from the Research 
Project

The conduct o f this inquiry reflects the cycle o f  action research, being that o f  plan. act.

reflect, plan, act  The study taught m e to not w orn  about "finishing” : not to rush to

solutions or conclusions that are m ore than likely "fluid” anyway.

In it 's  original inception, this inquiry was to be about the integration o f  the Internet into 

various m iddle school subject curricula. In that form, it would have investigated 

num erous aspects o f  the potential o f  Internet use in schools, from discussion  groups to 

fully interactive Internet activities. This approach was abandoned as too broad. Each o f  

the various possibilities could benefit from an inquiry having that particu lar focus. As a 

teacher-librarian observing student and teacher uses o f the school library and com puter 

labs. I noted that alm ost all teachers had students working on research projects. I also 

noted that a growing num ber o f  students used the Internet for their research and that 

teachers expected they would do so. O n the basis o f  these observations. I decided to 

focus the project on the use o f  the Internet in student research endeavors.

In correspondences with my project supervisor. Dr. Milton M cClaren. I began to 

form ulate a deeper question for my inquiry. In helping me to further define my inquiry'. 

Dr. M cClaren wrote:

Since student behaviour, as researchers, is the focus 
o f  your work, it is alw ays important to first see the 
problem  from the subjects' eyes out. In other w ords, 
why do STU D EN TS (au tho r's  emphasis) think they 
are asked to do ’research" in school in the first 
place— is it ju s t an exercise, a way o f  filling tim e, or 
does it have o ther purposes and values for them ?
(M cClaren. personal correspondence. August 8.
2001)

As I inquired further into Dr. M cC laren’s thoughts on the use o f  the Internet in research 

projects, he responded:

I suspect the problem  w ith teachers' use o f  the 
Internet, and w ith  students' use o f it as well, is that 
the current system  is m oving more and more tow ard
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covering s tu ff  w ithout really paying attention to the 
creation o f  m eaning and understanding. As long as 
we subscribe to the coverage m etaphor, this won't 
change. (M cC laren. personal correspondence.
August 2 1. 2001)

Further conversations with Dr. M cClaren about the purpose o f research projects, made 

me take a step back from my inquiry and ask about the general effectiveness o f  research 

projects as learning tools, as well as the positive and negative experiences o f  students and 

teachers in their research endeavors. A lthough the question o f how to im prove student 

and teacher use o f the Internet in research projects w as o f  significant interest to me. 1 

found I could no longer look at ju s t the gathering  phase o f  research, but needed to look at 

the w hole process in order to understand sustainable im provement.

As I sought and reviewed additional literature on the topic o f  information literacy, it 

becam e apparent that I needed to  look at the reasons for asking students to do research 

projects in school: what do students leam  from research projects'? I included questions in 

my student survey, as well as m y interview s with students and teachers, in order to 

attem pt to make their thoughts and values about the research process, its benefits, and its 

d raw backs apparent. A lthough I feel that my understanding o f the need for research 

projects in schools was significantly increased, and I w as delighted at the positive 

correlations between the literature reviewed and my study findings. I believe that I have 

only scratched the surface. O ur understanding o f  student and teacher view s and attitudes 

about research projects and inform ation literacy would benefit from further research.

W hat is also becoming apparent is that this action research project is continuous and does 

not stop w ith the completion o f  th is report.

MALT Program Lessons Learned

Self-Evaluation of MALT Program Competencies Attained 
Through Completion of this Project

lc . Provide leadership

During this project. I have sparked the interest o f  several teachers on the s ta ff  o f  the 

school w here I teach. 1 have tried to dem onstrate the potential for dynam ic research
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projects that fully engage students in critical challenges and teach various digital 

inform ation literacy com petencies. During the five m onths in which this inquiry was 

conducted. I have worked collaboratively with six teachers to develop and im plem ent 

highly successful student research projects.

2b. Apply systems thinking to the solution of leadership and learning 
problems

I used system s thinking and system s diagrams in the pattern defined by Peter Senge 

(1990) to help deepen my understanding o f  relationships and dy namics that lim it 

developm ent o f  the use o f  the Internet in learning, as well as the aspects that m ust be in 

place to create sustainable im provem ent in teacher practice. (See Potential Causes o f  the 

Problem  on page 7 o f  this report, and Organizational Implementation on page 115)

5a. Identify, locate and evaluate research findings.

A lthough I conducted an extensive review  o f  literature both in conventional print form 

and on the Internet. I felt that my review  o f  the literature w as far from com plete. The 

quantitative vastness o f  the literature available in the field o f  digital inform ation literacy 

m ade it difficult to select the m ost prom inent com m entators.

M y inquiry- approach included a survey o f  100 grade seven students, interv iew s o f  four 

students and four teachers, as well as personal observations. These sources p rovided  a 

rich depth  o f  inform ation. The various approaches to the inquiry perm itted a 

triangulation am ong different sources o f  data. The positive correlation betw een the 

findings o f  this study and those o f  sources in the literature was reassuring. A ll data 

gathering approaches involved data  categorization into them es and com parison betw een 

approaches. Synthesis o f  data was followed by an evaluation o f  the relevance and 

im portance o f  the data to the research question, sum m aries o f  the synthesized data, and 

recom m endations m ade based on the  findings.

5b. Use research methods to solve problems

Q ualitative and quantitative m ethods were used to determ ine student attitudes, 

experiences and com petencies w ith digital information literacy, as well as teacher
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experiences w ith the use and developm ent o f  research projects as tools for learning. The 

num ber o f  m ethods used in the inquiry increased the probability that information 

gathered was valid. Information gathered from  the inquiry was used to develop 

recom m endations that are applicable at both the school and school district levels. They 

should  be useful to districts or schools seeking to develop or refine policies and practices 

concerning the use o f  the Internet by students and teachers and the roles o f  teacher- 

librarians.

7b. Communicate with others through writing

This project report is comprehensive and provides for som e variety o f  audience through 

the use o f  visual objects, such as diagram s and graphs, which help make the inform ation 

m ore accessible to a larger readership. C om pletion o f  the project required that I use 

several forms o f  com m unication, including e-m ail, file transfer protocol, an on-line 

survey instrum ent, and develop a written proposal for district officials. It was also 

necessary for me to explain the purposes o f  the project to my professional colleagues, and 

to students and parents. This was done both in w ritten and verbal com m unications.

I experienced som e difficulty in creating the school W eb site resource as a guide for 

student research. The language I use tends to be m ore advanced than that o f the average 

G rade Seven student. Also, presentation form ats for the Inform ation Technology W eb 

resource, w hich guide the research process, are not attractive to G rade Seven students 

because they are purely functional rather than visual.

4a. Assess the implications of the learning environment and best practices
from other organizations for application during the project.

The focus o f  this inquiry was an assessm ent o f  the needs o f  students and teachers so that 

recom m endations m ight be made to im prove teacher practice and student learning. The 

literature review  focused on obtaining inform ation about best practices for the 

developm ent o f  digital information literacy. An action research  cycle lead to the 

im plem entation o f  practices obtained from the review , as well as reflection, evaluation, 

and m odification o f  practices. An exam ple o f  im plem entation is evident in the adoption
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and adaptation o f aspects o f  Jam ie M cK enzie 's Research Cycle (2000) into collaborative 

projects and Information Technology course work.

4b. Evaluate the influence of technology on learning.

A m ajor focus o f  the inquiry was to assess the competency o f  m iddle school students 

w ith regard to digital inform ation literacy. This assessm ent also  form ed a needs 

assessm ent or analysis. Data gathered from interviews with students and teachers, survey 

o f  students, and personal observation o f  technology use in research projects, was related 

to the review  o f literature on the topic o f  digital information literacy to arrive at 

recom m endations for the im provem ent o f  the use o f  technology in m iddle school student 

research endeavors. Problem s with the use o f  computers and the Internet in student 

research are also discussed and recom m endations made to im prove teacher and student 

practices.

4c. Create learning opportunities for others.

Findings from this inquiry were used in collaborative research endeavors, where I worked 

with teachers to develop projects that focused on critical challenges and digital 

inform ation literacy com petencies. As a result o f  these collaborations, some teachers are 

changing their practices to incorporate m ore critical challenge and digital information 

literacy competencies in their research projects. By the end o f  the year, almost ev en  

student in the school will experience an individual research project that reflects the values 

and principles gleaned from the literature review and the first hand inquiry.

4e. During project completion: help others learn.

The pro jec t's  focus was to im prove teacher and student practice in student research 

endeavors. The goal o f  im proving teaching practice is to im prove student learning. 

C ollaborative ventures w ith teachers allow ed them to experience, observe, and 

experim ent w ith the practical results o f  this inquiry.

7e. Use computers to facilitate learning.

A m ajor focus o f the inquiry was to determ ine the com petency o f  m iddle school students 

in using the Internet for research. The recom m endations o f  th is study are designed to
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im prove learning by im proving digital inform ation literacy. During the course o f  this 

study. I used com puters to design an on-line survey, process the results, store and 

sy nthesize findings o f  the study, design a school Web resource to assist students and 

teachers in their research endeavors, and to create m ulti-m edia presentations.
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Interview Questions for Teachers

1. W hat do you th ink  o f  research projects?
2. Do you rem em ber a research project that you loved doing with the students?

W hat did you like about it? What do you feel m ade it work so well for you?
3. Do you recall a  research project that you d id  not enjoy doing with the students? 

W hat do you th ink kept it from working w ell for you?
4. Do you recall a  research project that you felt w as o f  most benefit to your 

students?
5. Why do you th ink  it is important for students to undertake research projects in 

general, not ju s t those they do on the Internet or in the library? W hat do you hope 
they learn from the experiences ?

6. W hat do you th ink  the highest benefit is to students in doing research projects ?
7. Do you feel students enjoy research projects? W hat do you think they like best?
8. W hat do you see as the biggest problem w ith  research projects ?
9. W here do students tend to go for research inform ation ? Do you guide them as to 

where to go?
10. How have you had students use the Internet for their researching?
11. W hat observations have you made with regard to students doing research on the 

Internet?
12. Are there skills you feel students excel at ?
13. W hat skills are they lacking? What kind o f  guidance can we give them  ?
14. W hat do you like about having students use the Internet for researching?
15. Do you dislike any aspect o f  using the Internet in your research projects?
16. How do you feel things can be improved w ith  regard to student researching on the 

Internet?
17. W here do you think we should go from here? W hat would you like to see?
18. W hat kinds o f  support do you feel you need to help students becom e better on

line researchers?
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Interview Questions for Students
1. W hen was the last tim e you did a research project for school?
2. W hat do you think o f  research projects ?
3. Do you rem em ber a research project that you loved to do ? W hat did you like 

about it? Do you feel you did a particularly good job? Did you get a lot o f  
guidance ? W as it the topic that thrilled you. or did the teacher inspire you?

4. Do you recall a research project in which you felt that you learned quite a bit ? 
W hat made the project so successful?

5. Do you recall a research project that you did not enjoy doing? What was it about 
this project that did not work for you?

6. If  you had to define research for a young person, how w ould you explain it ?
7. W here do you go for research inform ation?
8. How have you used the Internet for your researching?
9. Do you feel the Internet is a good place to find research information?
10. Do you ever use e-mail when you are doing research on topics?
11. Do you feel you can find the inform ation you want quickly and efficiently on the 

Internet?
12. How would you know which W eb pages you can trust for accurate inform ation?
13. How would you com pare the Internet for research with books and other print 

material? Do you feel that the Internet provides inform ation that is as good as or 
better than what you find in books ?

14. W hen you use the Internet for researching, how do you deal with the huge 
num ber o f  web pages that can com e up in a search.

15. How do you deal with large num bers o f  W eb pages in a search ?
16. Do you use search engines? W hich ones? How?
17. W hen using a search engine for your research, do you use advanced search 

techniques (AND. OR. "phrase". N E A R ...)  to limit the num ber o f Web pages that 
show up to the ones that fit your topic better?

18. Is there a topic for which you think the Internet would N O T be a good place to 
look for inform ation? Please describe that topic.

19. W hat kinds o f  help do you feel students need to become better users o f  the 
Internet for researching?

20. Your friend. Betty, is a grade eight student at Sandal City M iddle School in the 
British Colum bia interior. Betty has never felt confident w ith research projects 
and has just started to use the Internet for research. She w ants to get better at 
researching, and especially at researching on the Internet. B etty 's grade eight 
teacher has assigned a research project and Betty, being new  to her school, feels 
shy about asking for help. Even though you no longer live in the same 
community, she trusts you and has asked you for some help  with her research 
question: "W hy did the Rom an Em pire, after being so pow erful and rich for so 
long, eventually decline and co llapse?" Imagine that you are helping Betty w ith 
her project.
a. Betty doesn 't understand why research projects are alw ays used in school?

How would you respond to her question?
b. How would you have her begin thinking about how to do the research project?

(W hat should she do first, seco n d ...)
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c. What w ould  you recommend to her about starting her research on the 
Internet?

d. W hat k inds o f  things should Betty be careful about w hile doing research on 
the Internet? (Betty can handle three to five things to be careful about before 
she gets too frustrated with the w hole thing.)
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On-Line Survey 

How Do Middle School Students Research On-line?
This is not a test. This is an anonymous survey (your name does not appear on the survey)...so 
you are free to be completely honest with your answers. With this survey. I am try ing to 
understand how middle school students use the Internet as a research tool. I will be using the 
information to help make internet researching by students easier and more effective. I need to 
know as much as possible about how you think about and use the Internet for researching before I 
try to improve things. The information on the survey will be used in a project for a Masters 
degree at Royal Roads University. By completing and submitting this survey you are giving 
consent for the information to be used in this research project.

1) What grade are you in?
2) Are you one o f  the students who took Info Tech 7 with Mr. L. in the first term?

’  Y e s  No
3) Do you enjoy doing research projects for school?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
4) Do y ou use the Internet to find information for school research projects?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
5) Do y ou enjoy using the Internet for school research?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
6) Do you feel the Internet is a good place to find useful information for research 
projects?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
7) Do you feel you can find the information you want quickly and efficiently on the 
Internet?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
8) Do you ever use e-mail when you are doing research on topics (by e-mailing experts 
on the topic you are researching)?
 Always

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi Luxenburg Digital Information Literacy in M iddle Schools Research Projects A -

 Most o f the time
 About half o f  the time
 Sometimes
 Never
9) Do you feel that you know which Web paaes vou can trust for accurate information? 
 Always
 Most o f the time
 About half o f  the time
 Sometimes
 Never
10) Do you prefer the Internet for your researching rather than books and other print 
material?
 Always
 Most o f the time
 About half o f  the time
 _Som etim es
 Never
I I) Do you feel that information on the Internet is as good or better than information in 
books and other sources?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
12) What do you think is better about the Internet than books (or other sources) for 
research? (250 characters, or about 50 - 60 words):
13) What do you think is better about books than the Internet for research? (250 
characters, or about 50 - 60 words):
14) Do you think you can find all o f  the information vou w ould need for anv topic on the 
Internet?
 Y e s  No
15) When you use the Internet for researching, are you ever frustrated by the huge 
number o f  Web patzes that come up in a topic search?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
16) When you use search engines for researching on the Internet, are you ever frustrated 
at the number o f  Web panes that are not really what vou want?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
17) When using the Internet for your research, do v ou first go to a search engine 
(Altavista. Yahoo. G oogle...) to find Web pages on your topic?
 Always
 Most o f  the time
 About half o f  the time

Sometimes

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi Luxenburg Digital Information Literacy in M iddle Schools Research Projects A -

 Never
18) Which search engine do you prefer using?_____________________________
19) When using a search engine for your research, do you ever limit the number o f Web 
pages that are found by using AND to link two words? (example egypt AND mummies) 
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 Never
 I don't understand
20) When using a search engine for your research, do you ever limit the number of Web 
pages that are found by using "quotation marks" to keep words in a phrase together? 
(example "Ancient Egypt")
 Always
 Most o f  the time
 About half o f  the time
 Sometimes

Never 
 I don't understand
2 1) When viewing a Web page on a topic, how often do you check who wrote or 
sponsored the page?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 never
22) Do you check the reputation o f the Web page author? (flow much o f  an expert is the 
author?)
 Always
 Most o f  the time
 About half o f  the time

Sometimes 
 never
23) Do you check w hen the Web page was last updated?
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 never
24) Do you think that research projects are a good way to learn? Why do you think so (or 
not think so)? (250 characters, or about 50 - 60 words)
 Always
 Most o f  the time
 About half o f  the time
 Sometimes
 never
25) Your teacher gives you a research question: "Why did the Ancient Egyptians 
mummify people?" How would you handle this question? What would you do first, 
second, third, and fourth?
First. I would..
26) Second. I would..

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi Luxenburg Digital Information Literacy in Middle Schools Research Projects A - 8

27) Third. I would..
28) Fourth. I would..
29) How do you think teachers can make research projects better?

Thank vou for taking the time to complete this survey. Your help is greatly appreciated. 
If you have any questions, simply e-mail me at lu.xenburgc7courtmid.sd71 .bc.ca
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Royal Roads University — Masters in Leadership and Training 
Digital Information Literacy in Middle Schools 

RESEARCH INFORMATION & CONSENT FORM -  Student & Parent

STUDENT’S NAME:_________________________________________

D ear (Parent/G uard ian 's Name):

__________________________ . who is a student at C ourtenay M iddle School, is inv ited to
participate in a research project. The project is described below. Because the student is a 
M inor, your consent as Parent/Guardian is required before he/she can participate in the 
project. The s tuden ts ' role as a participant is ou tlined  below  and the ov erall project is 
described. Please read the information. If you are w illing  to perm it the above named 
student to participate, would you please sign below  indicating your agreem ent. If you 
have any questions o r require further inform ation, p lease contact me at 334-4089. The 
best tim e to reach m e is in the mornings, but you m ay also leave m essages and I will call 
you as soon as possib le. You may also contact m e by e-m ailing 
L u .xenburg^courtm id .sd71 .bc.ca. Thank you for considering this request.

I am  currently Teacher-librarian  at Courtenay M iddle School. I am also a graduate 
student at Royal R oads University in the M asters o f  A rts in Leadership and Training 
program . My research for the degree focuses on helping m iddle school students improve 
their understanding o f  and skill in using the Internet for on-line research. To help students 
becom e better researchers. I must first try to determ ine how  they currently use the 
Internet for school research projects. Once I get a sense o f  the needs o f  m iddle school 
students. I will use the inform ation gained, as well as inform ation from literature written 
on the topic, to crea te  w orkshops for students. I w ill also work collaboratively with 
teachers to im prove the on-line research com petencies o f  their students. A nother phase o f  
the project will inv olv e the design o f a school w eb page that can be used as a tool by 
students and teachers in research projects.

This research project is part o f  the requirem ents for a M aster o f  Arts in Leadership and 
Training. My credentials as a graduate student in the M ALT program  at Royal Roads 
University can be established by telephoning either Dr. Gerry N ixon. Dean. Royal Roads 
U niversity at (250) 391-2569 or Ms. Angela W ilson. Program  Associate. M ALT, at (250) 
391-2589.

This document constitu tes an agreement to perm it your son/daughter to participate in the 
research.

The research will consist o f  the following one o r m ore o f  the following:

□ A short in terv iew  (approxim ately 60 m inutes) in w hich I w ill ask open-ended 
questions regarding the participant's attitudes, observations, and experiences 
around research and using the Internet for research. The interview  will be 
recorded on  audiotape, and transcribed onto  paper. W here appropriate, portions o f  
the interv iew s may be summarized in anonym ous form at in the body o f  the final 
report. (C onfidentiality  measures are described  below )

□ Informal observations m ade by m yself in the course o f  teaching and observing 
students' use o f  the Internet for researching. O bservations will be recorded in
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research notes with codes used to identify participants. (Confidentiality measures 
are described below)

You and your son/daughter will have an opportunity to v iew  and discuss the interview 
transcrip ts or notes prior to their use in the report. You m ay. if  you w ish, also receive an 
abstract o f  the final report. The com plete final report w ill be housed at Royal Roads 
U niversity  where it can be accessed.

Students are not compelled to take part in this research project. Given your permission, if 
a student does elect to take part, she or he is free to w ithdraw  at any tim e with no 
prejudice. Participation in the research project is com pletely voluntary.

All data  retrieved as part o f  this research will rem ain strictly confidential: the report will 
not indicate student identities and the name o f  the school will be changed in the report. 
M aterial obtained will be stored in a secure location. A udiotapes will be erased or 
destroyed after publication o f  the report, transcripts o f  tapes and any research notes w ill 
be coded so that a student's identity is never revealed and the key to the identity codes 
will be destroyed one year after publication o f  the report.

(S igning this Letter o f  Consent indicates acceptance o f  the above means o f  handling o f 
data).

The purpose o f  the research is to gain inform ation about the needs o f  m iddle school 
students. The information gained is intended to benefit the students. The results o f  the 
project should empower students to use the Internet and information technologies for 
research. It is not the intention o f  the project to assess individual student com petence or 
skill in using digital inform ation literacy or to generate any negative feelings. I am 
confident that my research m ethods will m inim ize or elim inate any negative 
consequences.

By signing this letter, you give free and informed consent for
____________________________ to participate in this project. The participant may
w ithdraw  from the research at any tim e prior to publication o f  the report. Q uestions are 
w elcom e at any time prior to. during, o f  after participation.

Student Consent Parental Guardian Consent
Name (Please Print):_________________________ Name:_____________________________________
Signed:____________________________________________ Signed:_____________________________________
Date:___________________  Date:
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Royal Roads University -- Masters in Leadership and Training

Digital Information Literacy in Middle Schools

RESEARCH CONSENT FORM ~  Teacher

_________________________________ (first and last nam e) is being invited to participate in a
research project.

S tatem ent o f ln te n t  and Description o f  Research: Avi Luxenburg:

As part o f  m y program  o f  studies in the M asters o f  A rts in Leadership and Training 
Program  at Royal Roads University I am conducting an action research project.

My research is designed to discover ways o f  helping m iddle school students improve 
their understanding o f  and ability to conduct on-line research. To help students become 
better researchers. I m ust first try to determ ine how they currently  use the Internet for 
research. O nce I have a sense o f the current approach and needs o f  middle school 
students. I will use the information gained, as well as inform ation from relevant literature 
to design and develop workshops for students. I will also work collaboratively with 
teachers to help them  improve the on-line research com petencies o f  their students.
Finally. I will design a school web page that can be used as a tool to assist students and 
teachers in their research endeavors.

This research project is part o f  the requirem ent for a M aster o f  Arts in Leadership and 
Training. My credentials as a graduate student w ith Royal Roads University can be 
established by telephoning either Dr. Gerry N ixon. Dean. Royal Roads University at 
(250) 391 -2569 or Ms. Angela W ilson. Program A ssociate. M ALT, at (250) 391 -2589.

This docum ent constitutes an agreement to take part in my research, the objective o f  
w hich is to develop a strategic plan to improve m iddle school student com petencies in 
on-line research.

The research will consist o f  a short interv iew (approxim ately 60 minutes) in w hich I will 
ask open-ended questions regarding your attitudes, observations, and experiences around 
students ' research in general and in particular their use o f  the Internet for research.

The interview  will be recorded on audiotape, follow ing w hich the interview will be 
transcribed onto paper. The interview inform ation w ill be anonym ous and your identity 
w ill be fully protected. W here appropriate, som e elem ents o f  the conversation may be 
sum m arized in the body o f  the final report. In such cases your identity (including such 
inform ation as the school where you teach) will be protected. A follow-up session will 
allow  you to read transcripts o f your interview and m ake any changes, corrections, or 
further observations.

A copy o f  the final report will be housed at Royal Roads Univ ersity.

You are not required to take part in this research project. If  you elect to take part, you are 
free to withdraw at any tim e with no prejudice. Participation in the research project is 
com pletely voluntary.

All data retrieved as part o f  this research will rem ain strictly confidential; the report will 
not indicate individual identities and m aterial obtained will be stored in a secure location. 
A udiotapes will be erased or destroyed after publication o f  the report, transcripts o f  tapes
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and any research notes will be coded so that an ind iv idual's identity is never revealed and 
the key to  the identity codes w ill be destroyed one year after publication o f  the report. 
(S igning th is Letter o f  Consent indicates acceptance o f  the above m eans o f  handling o f  
data)

The purpose o f  the research is to gain inform ation about the needs o f  m iddle school 
students, and is intended for their benefit. The results o f  the project are intended to 
em pow er students to use a new m edium  for research and com m unication. It is not the 
intention o f  the project to m ake students or teachers feel negatively about their level o f  
com petence around digital inform ation literacy. I am confident that m y research methods 
are designed to m inim ize or e lim inate  any potential harm.

By signing this letter, you give free and inform ed consent to participate in this project. 
How ever, you may withdraw from  the research at any tim e prior to publication o f the 
report. Q uestions are w elcom e at any tim e prior to. during, or after participation.

Participant Consent

Name (Please Print):___________________________________________________

Signed:____________________________________________________

Date:
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Research Steps -  Use your Research Word Document
for Every Step

Step  1 - T he  
P roposal

A r m in g  at a Research Q uestion

Y ou r
Interests

A What arc som e o f  your general interests'?

B What would you like to know  more about?

C What are som e world issues that you are curious about? (hunger, the
environm ent, econom ic issues... what would you like to know more about in the 
world)

D What are som e com m unity issues that you’ve thought about? (Com m unity
issues are things like crim e, bullying, vandalism, zoning bylaws, skateboard 
parks and policies...)

E W hich careers have you thought about?

What are the skills or ab ilities you would love to have?

G What focuses your attention like nothing else? W hat puts you into FLO W ?

This is an im portant question that requires som e deeper thinking. W hen an 
activity puts you into flow, you lose track o f tim e. W hen you stop the activ ity, it
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return to the activity.

H A through G are m eant to get 
you thinking about areas that 
will m ore than likely be o f  
interest to you. Take a m om ent 
to look at what you w rote and 
see if  you can see any patterns. 
W hat appears to be repeated, or. 
what direction do y our thoughts 
appear to be taking you.

W rite approxim ately live 
possible research questions 
based on your reflections in A - 
G. fhe  research questions you 
com e up with should be 
challenging, but be very careful 
o f  taking on too m uch -1 don't 
think "W hat is the cure for 
Cancer?" is appropriate for a 
thirteen week course ...you  will 
only have a few weeks to 
actually do your research. (Save 
the cancer research for high 
school.)

What Jo e ' '  il t ake  to b e c o m e  a p r o f c ' d o n a !
d an c e r ' . ’

What d o e '  it t ake to i v  a success ful  
chemist

Win  J o  p e o p l e  bully ?

Whv arc p e o p l e  so he lpfu l  du r in g  a 
disaster?

W h\  do  w e  c o n t i n u e  to po lu te  the wor ld  
when  we  uii know  it is so had for us'.’

How can bullies be made to slop'.’

I low do dancers see the world?

How can I take beautiful photographs?

Begin your questions with 
"How" or "What" or "W hy" or 
"W hich".

W hat d o e s  it take to...

For many m ore exam ples o f  questions that 
have been approved in previous classes and 
just some dam  good questions. J i c \  hero.

"W hy do things happen the way 
ihev do?" (M cKenzie. 2000. p. 
8 ) '

"1 low could things be m ade 
better?" (p. 9)

(p. 9)

M cKenzie, Jamie. (2000). 
Beyond technology:

(Jues tinning

for som e  
good  

exam  pies
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I he 
Q u e s t i o n  

s o u  a r e  
P r o p o s i n g  to 

R e s e a  r ch

1 . c a t l in g  
Q u e s t i o n s

inform ation literate school. FNO 
Press: Bellingham . W ashington.

I Select the one research question from your above choices that you feel you are 
most interested in working on.

Choose a question that will provide a challenge to you. but that will be 
"researchable" by looking in books, finding web resources, interview ing people, 
asking experts, or searching for in magazine databases.

Subm it your proposal to Mr. I..

Planning the R esearch

Guide I'. \a m p lc

Using your Word document, Research  Q u e s t io n :  " \ \  h> do  pe opl e  rush to
brainstorm several "leading the cau se  w h e n  o t h e rs  n e e d  he lp  in a
questions". Use the graphic disaster . '"
ability o f  W ord by creating a
web. ' , . . le   ̂ . Leading Q u e s t io n s :  W hich d isa s te rs  can 1

•. s .pie (w hich you can save to tind out  a b o u t ?  \ r c  t h e r e  o rg an iz a t io ns  1
your "L" drive and use if  you do can talk to?  1 )ocMi't t h e  Red  C r o s s  deal with
not w ant to take the tim e to disas te rs . ’ \\ ho can  I t a lk  to a b o u t  people
create your own). help ing o th e rs ?  W o u l d  a psy ch ol og is t  be

able to gu id e  m e ?  I h e a r d  ab o u t  people 
Often, the research question is a going  o f f  to he lp  d u r i n g  the M an i t o b a
large question that can leave you Hoods, w h o  w h e re  they '.’ W h o  organ ized  it?
fum bling and wondering: Who can  I call to l ind o u t ?  W h a t  is
"W here do I start?". e o u r a e e . ’

Leading questions break up the 
large question into "doable" 
parts: they "lead" you to begin 
your search with a clear 
purpose.

In your W ord docum ent, create 
a table for your best leading 
questions that provides space 
for inform ation you m ight find.
Click here Nm; an evunpC Uteri 
(which you can save to your "L"
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to take the time to create your 
own).

A lw ays leave room for m ore 
leading questions, for as \o u  
find out more, you will have 
m ore questions.

B In your Word docum ent.
brainstorm  several keyw ords 
and phrases from your leading 
questions to help you w ith your 
research.

It is often difficult to know 
which are the im portant and 
useful keywords and phrases 
when you do not know about the 
topic.

Do a bit o f  prelim inary 
brow sing in the reference 
section o f  the library to help you 
w ith your brainstorm .

Visit Kncarta or W orldbook 
O nline (both have links on the 
desktop) and browse for "a feel" 
for your topic and for keywords 
and phrases.

Use a thesaurus w ith som e o f  
the words you have found to 
com e up with different w ords 
and phrases. Here is a link to

d i se - l c rs

uv 'UiVi^u

ca la m iw  ( f rom 
th esa u ru s  i

l raged)  i th e s a u r i i s i

" p e o p le  h e lp in g  
pe> ■•pie"

" M a n i t o b a  i lood s  ’

e a r t h q u a k e

\ o l u n i e e r i n e

o r e a m / a t i o n -

Rcd t n

c a ta s t ro p h e  ( Inu 
thesaur i  is i

eau^e

. -ptemner

i e r r o r i s i n

h r a \ e r \  ( thesaur i!

"he lp ing  oilier-'

N o te  the  p h ra se s  a h o \ c  i t w n  o r  m o r e  
w o r d s )  are he ld  toge ther  b \  " q u o t a t i o n  

marks" .

Be prepared to add m ore 
keyw ords and phrases to your 
list as they come up.

C  In your Word docum ent, 
brainstorm  vour possible

Ask s o m e  ad u l t s  i f  they know o f a n \ b o d \  
w ho has  \ o l u n i e e r e d  to help in a  d i sa s te r .

k c \  w or i l s  
a n d  I’h r a s e s

S o u r c e s
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sources for information?

W ill your leading questions be 
answ erable in Web resources, 
by looking in m agazine articles, 
by interview ing others for their 
opinions, by finding experts to 
ask. by finding inform ation in 
books?

Be specific with your so u rc e s ... 
brainstorm  by using your 
leading questions.

( 'all the R ed  ( ross  to see iI they are the 
right p eop le  to talk to. and  i f  they are. 
a r range  to s p e a k  to an i n d i \ i d u a l  per son .

I se the m a g a z i n e  d a t a b a s e  to lind a r t ic les  
on recent  d i s a s t e r s  that are about  p eo p le  
he lp ing  others .

f i n d  web  p a g e s  on the  topic.

bee  if  there  are  a m  e xp e r t s  I can find on  the  
topic.  I hex m ig h t  be  psycho log is t s .  1 se 
Mr. I .'s l inks  to "ask an e x p e r t ” sites.

S t e p  3 a L earn ing to Search

Searching
using

Boolean
Logic

Introduction

O ften, when you are using a 
search engine, or are searching 
som e sort o f  database for 
inform ation, you will have m ore 
sources com e back to you than 
you know what do with. Many 
people becom e completely 
frustrated when the num ber o f  
W eb pages that a search engine 
finds is huge, with very few 
pages o f  relevant to your topic.

A lw ays begin your search w ith a 
broad focus, and then zero in to

On N o \ e m b e r  10. 20 0 1 .  I us ed  the te rm  
"disaste rs"  w i t h  . \ l t a \ i s i a .

520 .554  \ \  e b  p a g e s  were  re turned  to m e .  1 
know there w e r e  s o m e  fa b u lo u s  W e b  p a g e s  
there,  but I d idn ' t  h a \ e  th ree  weeks ,  l ou r  
days,  and  10 h o u r s  to sift th rou gh th em  all 
to find the g e m s .

The te rm " v o l u n t e e r i n g "  re turned  5 7 5 .6 0 2  
sites.
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with the Boolean tools below.

Keep track of the 
combinations of words and 
ph rases that you have used, 
and whether they were 
successful or not. Do this in 
vour Word Document.

Using AND Using the term  A N D  in between
two words or phrases tells the 

reduces # o i search engine that you want
pages sites that have both words or

phrases in them . So...sites that 
only have "disasters" will not 
return, and sites that only have 
"volunteer" will not return: only 
sites that have both.

dis as te r s  A N D  vo lu n te e r in g

7 .536 s i tes  were  re turned ,  w i t h  ” 
10 be in g  o f  direct  r e l e v a n c e  to in 
prov iding con tac ts  for m e  to c - m

Using OR

increases -  
o f  sites found

If my topic was very 
specialized, and my search was 
not returning enough sites. I 
would place O R between words 
or phrases to tell the search 
engine that I want all sites that 
m ention either word or phrase.

d i s a s t e r s  ( ) R  v o l u n t e e r i n ' .

Otli.OXO

using "a 
phrase"

reduces # of 
pages

Placing "phrase marks" around a 
set o f  words tells the search 
engine that you wish to find this 
exact phrase, and only this exact 
phrase. The phrase marks bind 
the words together, in the order 
in which you place them.

" S e p t e m b e r  1 I 

560.667

This is a default with Altavista, 
in that you do not need to place 
phrase m arks around your words 
to have the search engine treat 
them  as a phrase — altavista 
does this autom atically.

Not all search engines default to

o f  the lirst 
_v topic or  
ail .
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phrase. With Google. I typed: 
helping people and receiv ed 
alm ost 3.000.000 sites. W hen 1 
put quotations m arks around the 
phrase, it became "helping 
people", and returned ju s t over 
400.000  sites (still a lot. but 
m uch, much better).

Combine A dvanced searchers use the
Terms various Boolean tools in

com bination with each other, 
reduces ~ o f  C om bining tools is a great way

pages to lim it the num ber o f  sites you
receive to very' relevant ones.

' ' he lp ing  others" \ \ l )  d i sa s te rs

i .2 34  wi th  several s i tes be in g  o f  direel  
re lev anee.

"R ed Cros s"  A N D  d isa s te rs

’ 7 .4 40  with several  o f  the lirst lew o f  
s ign i f ican t  relev anee.

" S e p t e m b e r  ! !" A \ I ) d i s a s te r  \ \ ! )  
he lp i ng

1.22(t hits,  with sev era! be inn o f  re lev anee

AND NOT Som etim es com bining search
term s is not enough to lim it your 

reduces # ot search. If  a specific type o f  site
pages keeps appearing, and you do not

w ant this site, get rid o f  it by
adding AND N O T _________to
your search tenns.

O ften, sites that are trying to sell 
you som ething can be 
elim inated by saying: A N D  
N O T products.

If  you do not want new s stories, 
ju st say so by stating: A N D  
N O T news*. Sec the exam ples 
for m ore details.

" R ed  Cross"  A N D  d is a s te rs  A N D  N O T  
terror'"

3 3 . 423  hits that ha ve  ta k en  out  any pages  
that  refe r to terror o r  t er ror i s t  or  t e r ror i sm 
(* is the wild eard s y m b o l  that  tells the 
search  engine  to use all poss ibi l i t i es)

S i n ce  so many o f  the si tes w e re  new s 
s tor ie s  (which  I really d idn ' t  want ) .  I tr ied:

" R e d  Cross "  AN D d is a s te r s  .AND N O  I 
n e w s "

W h i c h  took  out n e w s  a n d  n e w sp a p e r ,  
l e av ing  m e  with a m o r e  m a n a g e a b l e  13.88 
hits.

S t e p  3 b b i n d i n g  S o u r c e s  a n d  S i l t i n g  fo r  ( . o l d
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F i n d i n g  
S o u r c e s  of 

I n f o r m a t i o n

S e a r c h  
I n g i n e s

\ \  cb P orta ls

\ \  cl) 
D i r e c t o r i e s

A Find ten exceptional Web 
resources for your topic using
Boolean logic with two different I Search  Bigmes

search engines.

Copy the best W eb URLs 
(Addresses) to your Word 
Docum ent. Create a table to 
keep track o f  all o f  your 
findings and m ake brief notes to 
yourself to rem ind you o f  what 
was on the page.

Right now you are simply 
browsing and sifting the best 
inform ation to answ er your 
leading questions.

B A Web portal is like a window 
to the Internet. An organization
will attem pt to organize part o f  I w eb  Portals

the W eb for you. You can use
Web portals m uch like a search -------------------------------
engine, but the organization who 
made the portal has already 
checked-out the sites for quality.

Use two W eb portals to help 
you find 5 excellent sites that 
help you to answ er your leading 
questions. Keep track o f  the 
sites you find in the sam e way 
you did for "A" above.

C Web D irectories, like portals, 
are an organization 's way of
organizing part o f  the Internet I W eb Q rec to res

for you. Several search engines
(such as Yahoo) offer categories -------------------------------------
o f Web sites. Rather than 
subm itting search term s, you 
would find the broad category 
for your topic, then follow it 
down to m ore specific
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listing o f  sites.

Use two Web Directories to to 
help you find five excellent 
sites. Keep track o f \o u r  
findings as you did for "A" 
above.

D Often, the best way to find out 
about something is to ask an 
expert. The links to the right 
offer about a hundred different 
"ask an expert sites". Through 
these sites, you can find an 
expert in your topic, and e-niail 
her or him a series o f  questions.

Before you e-mail questions to 
an expert, you must have your 
questions approved by Mr. L. 
Use the 'A-iiing
. ! . : ; belOW.

| A sk  an Expert Links ^

Some o f  your leading questions 
might be handled by finding 
magazine articles on the topic

Use our link to the Lbsco 
Publishing database o f  hundreds 
o f  magazine articles on v arious 
subjects. A great resource for 
almost any research topic.

Once you are in. click on the 
LBSCOhost Web link, then 
make sure that the top two 
boxes are checked before you 
hit "enter".

User ID: coinoxvalley 

Password: schools

While searching this database, 
makes sure that the "full text" 
box is checked so that you only 
receive articles that do not 
require sending away for.

\ s k  a n  
I \ p e r t

M a g a / in e
Artic les
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Once you have found an article 
that you feel helps you answ er a 
leading question, you can e-mail 
this article to yourself or print it.

O f  the sources you have found 
from the above search, select the 
best sources (5 to 10 sources) 
for use in your research. W hen 
selecting the sources, you 
should consider the degree to 
which each answers your 
leading questions and helps you 
to understand the issues you are 
looking into well enough to 
make some judgements.

Consider the readability o f  the 
sources you are selecting. A 
web page or article may have 
almost all o f  the information 
you are looking for. but do you 
understand it...many articles and 
web pages are not written with 
middle school students in mind, 
and use language that is at more 
o f  a university level.

If  you are using Web pages as 
sources, be sure to read the 
information on the right about 
Web page reliability and 
evaluation.

I f  vou  are us in g  \ \  eh  pages,  c o n s i d e r  that 
a lmo s t  a m  o n e  c a n  c reate and  p u b l i s h  a web 
page .  M a m  s tu d e n ts  feel that i f  it is on  the 
Internet,  it is fact: but .  un like  b o o k s ,  wh ich  
requi re  vou to be  s o m e w h a t  o f  a n  e x p e r t  in 
vou r  lield to w r i te  about  a su bj ec t .  W e b  
pages  are o p e n  to a m  body to wr i te .

T he re  are m a m  th ings to c o n s i d e r  w h e n  
dec id ing  i f  a W e b  page  is a re l i a b le  s ou rce  
ot  accurate in fo rm a t i o n .  C o n s i d e r  w ho 
wro te  the page ,  w h o  is s p o n s o r i n g  the  page  
(does  the s p o n s o r  wan t  to swav v o u r  
op in io n  abou t  someth ing ' . ’ ) and  c o n s i d e r  
several  o the r  fac tors  that d e t e r m i n e  the 
v alidilv o f  a w e b  page.

a  to d o w n l o a d  a W e b  p a g e  
eva lua t ion  fo rm  (a Word  d o c u m e n t ) ,  f h e  
form quicklv has  vou  look at s o m e  
impor tan t  fac tors  in a W eb r e s o u r c e  a n d  
eva lua te  it a c c o r d i n g  to a 5-poin t  sca le .  A 
w e b  page that s c o r e s  4-po in t s  o r  m o r e  
w oul d  be c o n s i d e r e d  a rel iable  s o u r c e  o f  
information.

You will find a link to a W eb 
evaluation Word document that 
synthesizes Web evaluation 
criteria from more than 10 
reputable organizations.

Copy and paste the Web 
evaluation form into your 
Research Word Document.

Select the 
Sources v mi 

will use
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S t e p  4 111 t e n  icw s. S u n  e \  s, A  ( Q u e s t i o n i n ' ’ O t h e r s

Sometimes, a good way to 
gather information is to ask 
others for their views and 
opinions. Interviewing and 
surveying is especially good for 
essential questions such as 
"What is a good friend?", and 
"Why do bullies bully?"; but. it 
can also be used for other, "less 
essential" questions, such as 
"What does it take to become a 
chemist?"

When deciding whether your 
research lends itself to 
questioning others, simply ask 
yourself whether the opinions 
and experiences o f  others would 
help you shed light on your big 
question or any o f  your leading 
questions. Also, are there 
experts in the topic available to 
vou through personal contact 
and/or the Internet.

One student researching the 
origin or our understanding o f  
dog behaviour contacted a local 
veterinarian for information.
She found out the Veterinarian's 
e-mail address, received 
permission from the vet to ask 
her questions on the topic, and 
then sent an e-mail with her 
questions to the vet.

The same student was also lent 
an exceptional book on the topic 
from a person she had never met 
(and still hasn't met). How did 
this occur? She talked about her 
topic to others. When you talk

(Quest ioning is an impor tan t  pa r t  o f  
re se a rc h in g  the ques t ion :  In d o  p e o p le
rush to the  c a u s e  when  o t h e r s  n e e d  he lp  in a 
disaster' . '  ’

I his q u e s t i o n  lends  i tsel f  to i n t e r v i e w i n g  
representat iv  cs o f  re l ie f  o r g a n i z a t i o n s ,  such 
as the R e d  C r o s s ,  about  the ir  e x p e r i e n c e s  
and o b s e r v a t i o n s  with d i s a s t e rs ;  as well ,  
expe r t s  s u c h  as psy ch o lo gi s t s  m i g h t  a l so 
provide  the  au tho r i ta t ive  i n f o r m a t i o n  that  
you  need.

I he o p i n i o n s  o f  s tudents  and  a d u l t s  mi ght  
a lso be va lu a b le ,  s ince w h a t  w e  are dea l ing  
wi th here  is a h u m a n  d y n a m i c ,  h u m a n s  
might  p r o v i d e  s o m e  in te re s t ing  insigh ts .
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have ideas and sources for you.
In this particular case, one 
person arranged for the 
researcher to receive the book.

Talk about your question. Ask 
others for help.

What is an An interview may take anywhere from one minute to over an
Interview hour. The interviewer (you) asks the interviewee open-ended

questions so that the interviewee is drawn into the topic and is 
encouraged to talk about his or her views and experiences.

Designing When designing interview questions, your jo b  is to draw the
Questions interviewee out: make him or her want to talk about the topic.

The best way to draw out the thoughts and opinions o f  the 
interviewee is to use open-ended questions.

111 t e n  iew in g

I n t e n  iew 
Q uestions

Open-ended questions are v ery difficult to answ er w ith a one- 
word or very short answer. If  you want short answers (as with 
most survey s), it is best to use closed-ended questions: such as. 
"Do you feel that snowboarding is halter than skiing?" The 
interviewee has the choice o f  answering "Yes", or ".Vo". S/he 
may wish to go on to back up this short answer, but most young 
interv iewees would not.

If  you want a w indow into people's thoughts around 
snowboarding and skiing, then an open-ended question would 
be a superior v ehicle. The following examples o f  open-ended 
questions would be more likely to draw a person's thoughts out:

"How would you  compare snowboarding and  skiing?"

"Why do you prefer snowboarding to skiing? " or "W hy do you  
prefer skiing to snowboarding? "

"Why do you think many young people prefer snowboarding to 
skiing?"

First,

Open-ended questions often begin with "How..." or "What., 
or "Why...".

In your ongoing Why do you think people help other
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Questions Document, 
brainstorm a 
few open-ended 
questions for 
each o f  your 
"leading 
questions". You 
should end up 
with ten to 
fifteen open- 
ended 
questions.

p e o p le ?

W h y  do  } on  think so m u m  p e o p l e  j u m p  to 
h e lp  w h e n  there is an acc id e n t  o r  d i s a s t e r ?

W h a t  do  s o u  think m a k e s  a  pe r so n  
c o u r a g e o u s ?

W i n  d id \ o l u n t e e r s  in the  M a n i t o b a  M o o d s  
/ o r  a n o t h e r  d isaster)  vo lu n te e r?

W h o  e l se  do  u n i  think I can  talk to ab o u t  
this topic' .’

l i o n  h a \ c  vou  been i n v o k e d  in a r e l i e f  
e f for t  (big or  small  I? i for  a d i s as te r  
v o lu n te e r  o r  o r g a n i / e n

W h a t  do  vou think are the m o s t  im p o r ta n t  
ch a rac t e r i s t i c s  o f  a d i s a s t e r  v o l u n t e e r ?

I low d o e s  a person b e c o m e  a v o l u n t e e r  in a 
d i sa s t e r?

W In are  vou  a d isaste r v o lu n te e r  o r  
o r g a n i / e r ?

W h e r e  can  a person go for in fo rm a t i o n  
a b o u t  be inu  a disaster  r e l i e f  v o l u n t e e r ?

Second, 
Select the 
best.

Select the five 
best questions. 
Make your 
choices by 
determining 
which questions 
will really draw' 
your
interviewee out. 
and on whether 
the question 
truly addresses 
your research 
(will the

W 1 iv do  vou think p o  ’pic lie Ip o th e r
people I

W In do vou ihmk so m a i n  p eop ie  j u m p  to 
he lp  w lieu there i- an acc id e n t  o r  d i -a s te r

Wha t  do u r n  dunk  are die  mos t  im po r t an t  
ch a ra c te r i s t ic s  oi a di sas te r  vo luniec i

W h a t  do vou  ihink m a k e s  a pers im 
c o u r a g e o u s ?

W h o  else do  n>u think 1 can  talk to about  
this  top ic?
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nU*r\ lew
B Location

I I>n Ilf r. |Q(

questions you 
choose answer 
your leading 
questions?).

The interviewer (you) arranges a location that fits the desired 
feel o f  the interview. Arrange a  quiet location if  you want 
thoughtful responses (students are more likely to not provide 
you thoughtful responses in the hall at lunch - you will more 
than likely be surrounded by several other students and a lot o f  
noise. The interviewee will likely be answering questions to 
impress those around rather than providing you truthful and 
honest replies)

Preparation Although you will have your questions with you. you should be 
so familiar with them, that y ou hardly need look at them.

Understand where y ou want the interview to go. so that y ou can 
"go with the How" if  your interview ee is taking you in a 
direction you did not expect (but is valid for your research).

Recording Mow will you record the information?

There are several wavs o f  doing this, from a tape recorder to a 
video camera to writing notes to having somebody take notes.

A tape recorder would be best, so that y ou can focus 
completely on the interview while it is happening and have a 
completely accurate account o f  the interview . However, once 
you have recorded the interview, you will have to go back to it 
for note-taking and quotations.

A video recording will more than likely m ake the interviewee 
uncomfortable...remember, you want the interviewee to be 
"drawn out", and a video camera would m ake this difficult.

Writing notes while you interview is difficult to do well, for 
your focus is split between your notes and the interviewee. The 
natural flow o f  conversation is interrupted and you will miss 
important information.

Having a partner write notes and quotable sentences is 
preferable to making your own notes, for it frees you up to 
concentrate on the interviewee.
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I up ul e-mailing Vou might choose to e-mail questions to an expert you found 
on the Internet, or have found an expert locally, or wish to e- 
inail your questions to interviewees rather than interview 
personally.

1'his approach has advantages and disadvantages. The 
wonderful thing about e-mailing questions is that you will 
receive an already recorded document. Another possible benefit 
to this method is that it allows those who are not as comfortable 
being put "on the spot" while speaking to others to think about 
their answers at their own leisure.

H-mailing questions m eans that you w ill not interact with each 
answer, looking for more details, follow ing the natural flow of 
conversation that might lead to the unexpected (the m ost 
exciting thing to a researcher is the unexpected), or change 
directions when needed. The interviewee might also need some 
clarification on a question, and if you are not there to help, he 
or she may not understand the question.

Politeness Remember, the interviewee is doing vou a favour by becoming
and Ethics involved in your research. Always thank the interviewee for

being involved before the interview, and again after. I f  the 
interview did not go well, then this is your own fault for either 
not choosing the right questions or the right interviewee. Please 
do not take a "less than satisfactory" interview out on  the 
person who was trying to help vou. Always be polite: before, 
during, and after the interview.

When a person takes part in an interview or survey, they must 
now be protected by you. The interviewee's identity m ust be 
kept out o f  your final product: any papers or material with the 
interviewee's identity on it must be kept secure: do not talk 
about what the interviewee says in the interview to anyone.

Always remember to let the interviewee know that a lthough 
they will never be mentioned anywhere, the results o f  the 
interview will be used for the final product - which will be 
published.

Sv n t l u  sis of 
I n t c r v  iew s

Chart Your 
Findings

In your ongoing Word document, chart the results. Lfse a table:
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S u r \  c \  s

Answer Answer Answer

Answer Answer Answer

Answer Answer Answer Answer

Answer Answer v1 • ••_• Answer

D Synthesis

In y our chart, differentiate between notes y ou make about an 
answer and a direct quotation by using different colours. Do not 
use a lot of direct quotations: only when they are just the 
perfect thing to help you make your point.

Read your chart.

What are the emerging patterns?

What is different about how people answered the same 
question?

What is the same about how people answered questions?

What conclusions can you make from the patterns you see 
emerge.

Write all o f  these observ ation and thoughts in your Word 
Document. Place your thoughts, observations, and usable 
quotations in ! _.uii n u c - a . < you designed earlier.

Designing Survey s are different from interviews in several ways. Where
Survey an interv iew will have a few o f  your best open-ended questions
Questions to draw out a few interviewees, a survey may have very few

open-ended questions and will require several volunteers. 
Survey questions a ttempt to draw people out. but with questions 
that require shorter answers.

Often, multiple choice survey s arc preferred by young 
v olunteers and are the easiest to synthesize. You can ask 
multiple choice questions in several interesting ways:

D o  y o u  i !ni ik 

d i a l  "

I l o w  o l l c i l  d o

Yes No

Alw ays 

M o s t  o f  the  l ime
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Most  o f  the  t ime  

A  hi m i  h a l f  o f  the  l ime  

I css than h a l l ’o f t h e  t ime  

\ e \  c r

I omple te l }  agree  

\ I o s [ | \  a g r e e  

I h a i l ' a g r e e  

I M'rt o f  d i s a g r e e  

f n l a l h  d i s a g r e e

W hen designing  I l ave  >011 ever  w i t n e s s e d  s o m e b o d \  going 
surveys, you out  o f  their  wa\  to he lp  s o m e h o d v  else'.'
will need  some
lead in Yes \ o
questions to
warm the
volunteer up to
the topic. After
you have
brainstorm ed
several
questions.
choose the ones
that you  feel
would address
your research
leading
questions.

Also, you  will 
want to trial 
your survey  on 
a few people  to 
de term ine  
which questions 
are w ork ing  the 
way you  want
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B

C

I u p  1.1 | \ t “ r

which need 
changing.

How will you survey your target population?

Will > ou photocopy several surveys and hand them out? This 
approach is effective, in that it takes less o f  your time, but it 
requires you to organize the handing out and the collection o f  
the surveys.

W ill you go around and survey people personally? This is an 
effective wav to survey, in that y ou hav e more control o f  the 
survey (you can make sure that people understand your 
questions and take the time to think about it). This process is 
more fun than other methods, but takes more o f  y our personal 
time and energy .

Will you e-mail your questions to your target audience? This is 
an effective method, but you have little control as to who opens 
their e-mail and whether volunteers understand your questions.

As in the interview synthesis above, you w ill want to chan the 
results o f  y our survey . The wonderful thing about surv ey s is 
that they lend themselves especially well to bar graphs, pie 
charts, line graphs and other v isual organizers.

Use a spreadsheet program (such as Lxcel) to chart, then graph 
the results o f  your surv ey .

W'hat are the emerging patterns?

What is different about how people answered the same 
question?

What is the sam e about how people answered questions?

What conclusions can you make from the patterns y ou see 
emerge.

Write all o f  these thoughts in your W ord Document. Place your 
thoughts and observations in ! ^ m iv 1 you
designed earlier.
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\ \  ( t id in g  
P lu g in  r i s m

N o t e - T a k i n g

One o f  the most common mistakes made by students w hen researching is a 
serious one: Plagiarism.

When you use the w ords and ideas o f  others, in a work that you publish or hand 
in. without giving credit to your sources, you are committing "plagiarism".
W hen a person publishes material (books, magazine articles. Web pages...), the 
published material is automatically "copyright" (which means that it belongs to 
the person who created it). You must have permission to use another person's 
published material.

It is not always easy to determine whether a something that y ou find on the 
Internet is copyright. Some works clearly state (usually on the material or at the 
bottom o f  the Web page) that it is copyright. Most w orks provide an e-mail link 
to contact the author for permission to use the material.

Some material on the Internet is available for use with som e conditions. Many 
web page creation resources will allow you to use an image, or a background, o r  
an animation if you give credit and provide a link to the site you arc using for 
the material.

Personal information is always o f f  limits. If  a page is about a sports star or 
movie star, this is considered personal information.

The following sites have some great information on Plagiarism:

Pi' i v: iv ’.. c-I:: J '  . y \  • - an interactive site that gives you
some basics on copyright.

• 11) . ■- 1 ■ .iiii’i.i 'ii- c . i  •! •.• y  ;i:}: • •. - some detail on ten myths
about copyright.

Right now. let’s focus on information from sources: any sources (books, 
magazine articles. Web pages, e-mail)

There have been quite a  few students who have simply copied and pasted 
information into something that they hand in.
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happening, it is illegal, and is not going to happen here.

Once you have selected sources that you feel will answer your leading 
questions, begin to read the information. The key here is that you are not 
mindlessly reading the material and jotting dow n notes. Pause regularly to ask 
yourself: Is this leading me to a better understanding o f  my topic? W hat is this 
telling about my topic? Is this important?

Use the note-taking form to 
write keywords and phrases.
These are simply to remind you 
o f  the important things w hich 
you have read. Use a new note- 
taking form for each source o f  
information.

Important: W hen we read 
material thoughtfully , we are 
interacting with it. If you have 
thought about your topic....stop 
reading! Take a moment to write 
y our thoughts, add to your 
leading questions, ask a 
question....

Once you feel that you will lose memory o f  what you just read (for some this 
can be a few paragraphs, for other, pages o f  text - use the keyw ords and phrases 
to help you remember), stop reading, put away the source, and start writing 
notes from your keywords.

Some people write notes from their keywords in point form, while others begin 
to weave the information into full paragraphs. With a bit of  practice, it becomes 
far more efficient to write full paragraphs, for they force you to create meaning 
Lorn the text y ou have read.

At times you will find a phrase or sentence in your source that really "says it 
all". Go ahead and copy this sentence into your note-taking form, but be sure to 
put it in the quotations part o f  the form. Also, it is important that you take down 
the page num ber o f  the quotation if you are using a  book or magazine article.

i . I !c i- : to d o w n lo a d  the n o t e - t a k i n g
W o r d  d o c u m e n t !

. to d o w n l o a d  an e x a m p l e  source  
a r t ic le  a n d  a i i l l ed-out  no te - ta k in g  
d o c u m e n t )

B o o k  \\ 11h on e  A u t h o r
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o f  others, you must give them 
credit. Your work will have a 
bibliography section (or a links 
and sources page in your Web 
project), where you will give 
credit to the sources you used 
for information.

When you take a direct 
quotation from a source, you 
must do to provide credit than 
place the source information in 
the bibliography: you must 
place the quotation in "quotation 
marks", and place the following 
after the quote: (Author last 
name. date. p. )

Lxample from Charles Darling's 
site on citing:

Hmily Bronte "expressed 
increasing hostility for the world 
o f  human relationships, whether 
sexual or social" (Tavlor. 1988. 
p. 11).

Alverez. A. (1970). The savage god: A 
study o f  suicide. New York: Random 
House.

Book with two or more A uthors

Natarajan. R.. & Chaturvedi. R. (1983). 
Geology o f  the Indian Ocean. Hartford. CT: 
University o f  Hartford Press.

see below o f  source citation.

Heyman. K. Personal
(1997). Talk communications
radio, talk are cited only
net. Yahoo!. within the text
3. 62-83. and not the 

reference page.
Maddux. K.
(1997. R.W. Runyon
March). (personal
True stories communication.

. C *1- - April 18. 1993)

Internet

Actual example:

The information and examples used for 
citations were taken from:

Darling. Charles. (2000. January 10). A 
guide for writing research papers based on 
styles recommended by the American 
Psychological Association.Capital 
Community College: Connecticut. (On-
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( )r g a n i / in g  
w h a t \ o n  

ha\ e

S\  11 t he s i s

More  
In formation  

Needed?

i . . j _i • . i r . i i r

internet .
patrol. (November 24. 2001)
NetGuide
Magazine.
88-92.

S\ n th es i / in g  - M a \e  all o f  the " leading questions"  been full\ answered?

A Once you have used the note-taking form, and have all o f  the results o f  your 
interviews or surveys, it is time to take a look at what you have.

Open your "leading question chart" and start to plug information into it from 
your notes. If  a paragraph you have w ritten answ ers more than one leading 
question, consider combining the leading questions or pasting the paragraph 
into both locations.

B Look at the chart o f  leading questions and information. Begin to ask yourself: 

Do I have enough to answer each leading question?

Did the answers lead me to other questions?

Do I have enough information to make my point/to back up w hat 1 am saying?

What patterns do I see in the information 1 found?

Have I answered my big (essential) question?

What conclusions can I make from the patterns that emerge ?

Write all o f  these thoughts in your Word Document. Place your thoughts and 
observations in 1 ceding m. t'h.isi you designed earlier.

C If your answers to the above questions lead you to the conclusion that you do 
not yet know  enough, then you will need to find more sources, use your 
creativity to seek out different information, obtain help, do more reading and 
talking, and take more notes.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Avi Luxenburg Digital information Literacy in M iddle Schools Research Projects

to m o \e  to the next step - I h e  \ \  eh

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

\  11 done?

B - 24

'age



Avi Luxenburg Digital Information Literacy in Middle Schools Research Projects B - 25

\ \  h \ ...

W  h u l l . . .

I lo w ...

Proposal Question Examples
A few Pro- Appr<>\ctl Q uestions  for l e a  ins

What is a hero?

Why do bullies bully?

Why is friendship important?

Why is it that when people think o f  
terrorists, most think o f  muslims?

Why is art important to people?

Why is architecture so important to humans?

Which is the worse type o f  pollution?

Which is the greatest hockey goalie that ever 
existed?

Which is worse, a hurricane or a tornado?

W'hich is a worse disaster, the Titanic, or 
September 11 til?

Which is the better form o f  exercise, yoga or 
hockey?

Which animal m akes the best pet?

How are ancient heros more heroic than 
today's heros.

How can we stop bullying?

How can I improve my spelling without 
memorizing a bunch o f  words?

How would we have to adant to be able to

Why do people enjoy being scared?

Why should we (or shouldn't we) use 
animals for research?

Why are Greek and Roman my thology 
and gods always getting mixed up by 
people?

Why are horses considered a "noble" 
creature?

Why is music important to people?

Why are people interested in anim als?

Which city would  be a better place for 
my family to live: Courtenay or 
Nanaimo (Courtenay or Victoria. 
Nanaimo or Victoria. Victoria o r  
Vancouver...)?

Which is the worse disease?

Which is the worse kind o f  
racism?W hich is scarier, a vampire or a 
werewolf?

Which is better, travelling across the 
ocean by boat or by plane?

Which is the best province for m y family 
to live in?

How does Islam compare with 
Christainity (or Judaism, or 
Hinduism...)?

How have computers ruined ou r  lives? 

How has technology ruined our lives?
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live on Mars?

Did the end o f  the world begin with the 
agricultural revolution?

Are there real monsters?

What makes a song good or bad?

What makes a book good or bad?

l lou  has Mr. L ruined our lives?

1 low does a person become a clown?

Was Robin Hood more o f  a  hero than 
King Arthur? (or the other way around)

What can we do about endangered 
species?

What makes a poem good or bad?

What makes a movie good or bad?

Why do teenagers find smoking a cool 
thing?

What makes a popular kid popular?

What does it take to become an Olympic 
swimmer?

What kind o f  shoes do skSboarders prefer? 
With what kind sk8boadring? and why?

What does it take to be a marine biololgist?

Why do the Palestinians and Israelis fight?

What makes a good parent?

What is good photography?

What is a good friend ?

What is the o f  music on the brain?

Why do scientists use rats for lab 
experiments?

How to find a specific hockey card when 
collecting?

How do you get in to the Olym pics with 
Taekwondo?

I low I can become a career ballet 
dancer?

1 low can I help the environment at 
home?

What can I do with Helicopter pilot 
training?

What does it take to be a Chemist?

What does it take to win medals and 
competitions when you are a 
svnchronized swimmer?

Why do people take drugs and smoke 
when thev know it is verv bad for them?

W hat

(anil other 
ponderables)

A l ew 
Questions  
that has e 

been 
pres iously 

a p p ro sed  for 
other 

students
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CMS Note-Taking Form Name: Division:

B o o k :  A u th o r  last name. f i r s t  n a m e  o r  in itial, (da te  o f  p u b lic a t io n ) .  Tit le  o f  p u b l i c a t io n .  L ocation  o f
P ub l ica t io n :  Publisher.

W e b  r e s o u r c e :  A u th o r  last  nam e. I'irst n a m e  or  in itial,  (d a te  o f  p u b lic a t io n ) .  T it le  o f  p u b l i c a t io n  or  W e b  site.
L o c a t io n  o f  P ub lica t ion:  P ub lisher .  [ O n l i n e |  A v a i la b le :  http: . . . .  ( V i s i t e d  o n  O c t o b e r . . . )

R e p la c e  th is  text  w ith  in form at ion  a b o u t  the  r e s o u r c e  y o u  are u s in g  ( in  o n e  o f  the fo r m a ts  a b o v e ) .

C o p y  a n d  p a s t e  any 
q u o ta t io n s  y o u  m ig h t  

u se  fro m  th is  r e s o u r c e .  
B e  su re  to  in c lu d e  the  
p a g e  n u m b e r ,  (p .  4 3 )

K eyw ords from  
reading  resource:

W hile reading the resource, you will not be tak ing  notes . . .you  will 
be w rit ing  k eyw ords and copying a few im portant quotations.

Directly after reading a section of the resource and w riting  
kev w ords, vou mav then use the kev w ords  to write  notes below.

This resource was designed by Avi Luxenburg for use by Courtenay M iddle School Students 
(after consulting with Lisa Chase regarding strategies she has students use for note taking).
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The idea o f  research as "weaving a thought cloth” comes from Sandra Kirby and Kate 
McKenna's IVR9 hook: "Experience. Research. Social Change: Methods from  the Margins". 
Published by Garamond Press. Toronto.

How often do we see students who appear to he engaged in researching a topic, hut when irt1 
look further into their activities, they are "mindlessly" taking notes while engaged in other 
conversation, or simply copying m aterial directly out o f  a resource., or are not thoughtfully 
engaged in (he topic (visualizing, questioning, following tangents...)? Weaving a Thought Cloth 
is one way to ensure complete engagement and to avoid "cut and  paste" researching. Heaving a 
thought cloth is an effective way to begin a unit o f  study, or can be added to the beginning o f  any 
research pro ject.

Deepening Initial Understanding o f  a Research Topic by...

Weaving a Thought-Cloth
What is_a t'hought-cloth ?

A fabric is made up o f  threads that are woven together. Som e fabrics are loosely woven and are 
fragile to stress, while other fabrics are woven tightly, and are resilient to strain and challenge. 
When you weave a cloth made o f  thoughts, you need an initial structure (or plan) for the fabric. 
Once you have sou r  initial structure, the more threads (or information) you weave into the cloth, 
the more resilient sou r  ideas about a topic to challenge and the more uses you w ill have for your 
understanding.

Some students begin researching a topic by taking notes on details. Some students are not even 
engaged in their topic while they are taking notes, and i f  you asked them to share their 
understanding, they often cannot do so. W hen students begin to take detailed notes on a topic 
before developing some understanding (structure) o f  the topic, the results m ay at first appear 
pleasing, but very soon, it is evident that there is little depth to the understanding o f  the topic: the 
integrity o f  the fabric quickly breaks dow n to challenge or stress.

1. Begin by writing down what you know  about the topic (accuracy is not important)

2. Survey numerous resources on  the topic (books. Internet, reference b o o k s . ..).

a. and without writing things down, try to get a  picture o f  the topic. If  you are 
working on Ancient Egypt, you might follow your interests and scan numerous 
sources. For example, i f  you are interested in war. or art. or how  people live, then 
you would seek out information on the topic and follow your mind where it wants 
to go. If  you are scanning information and pictures on how people  live, and find 
yourself  gazing with interest at the architectural wonders o f  Ancient Egypt, then 
you would follow your nose. This is an active type o f  scanning, where you are 
try ing to find general threads o f  understanding about the civilization.
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b. At the end o f  30 minutes o f  browsing, close out all resources and quickly write (in 
point form if you wish) about the areas you looked into and the basics o f  what you 
learned. The first couple o f  times you do this, you might find it difficult to 
rem em ber details, but you will soon become quite good at remembering quite a 
bit at the end o f  your session. It is not uncom m on for students to be able to w rite 
500 to 1000 words after a "weaving session".

c. Meet with a small group (or the whole class) and begin conversations about what 
you have learned. This is not a presentation., .this is a conversation, in which you 
support and challenge each other's findings.

d. After three to four sessions, you should begin to have a general picture o f  your 
topic: a basic structure to the thought-cloth that is now ready for more detailed 
work.

. Now that you have the major threads o f  a thoitghl-cloih in place, it is time to choose w hat 
you will work on.

a. W hat aspects o f  the main topic will you focus on ( i f  not all aspects)?

b. W hat will you do with the information you find (W eb page. PowerPoint Project. 
HyperStudio Project. Newsletter. Essay. Television Broadcast, historical fiction 
s to ry .. .)?

c. W hat information do you need to weave a strong thought-cloth'?

d. Write down some big idea questions that you w ill focus on in your research. Here 
is an example based on the following project:

i. A short story about a young boy who enlists in 
the Egyptian Army because it is the only way he can get close enough to 
an evil general to kill him for revenge. For this project, you might have 
the following "big idea" questions:

1. flow were young men treated in Ancient Egypt?

2. What was life like for soldiers in Ancient Egypt?

3. When and where would this story take place? What would life be
like in that time and place?

4. What would a young soldier see. feel. hear, taste touch in his
everyday life ? Who would he talk to and how?

4. Use a variety o f  resources to find out information that answers your big idea questions.
As more questions come out o f  deeper research, change and add to the questions above. 
Here are the rules about note-taking:

a. Vou may not look at any resources while you are writing. How do you do
this? Well, you read and view resources for a while, the way you did when first 
starting your thought cloth: then, you put the resources aside and write down 
notes about what you read.

b. N otes must be very b rief  and be in your ow n words and in your ow n voice.
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5. Regularly check the information you are gathering with other students. Talking with 
others about what you have found is a good way to help you weave your understanding 
effectively. Also, comparing notes with others allows you to:

a. Ensure your understanding is based on accurate data. If you and another student 
disagree about an event or a detail in the research, it is a good opportunity to find 
out which is the accurate data.

b. Obtain other ideas regarding areas to research and resources to find information.
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Name: (replace this with your name) Division: Date
Research Question/Topic:

D - 2

Page of_

Evaluat ing  W eb Resources
Copy and Paste the URL o f  the Web 

resource you are evaluating in this section.

A c c u r  a c \

Are sources listed for the facts? Yes No Yes No Yes No Yes No Yes No

Can information be verified through another source? Yes No Yes No Yes No Yes No Yes No

Is the site clean of errors (grammar, spelling...)? Yes No Yes No Yes No Yes No Yes No

A u t h o r i t v

Is the publisher reputable?

Is the author qualified to write on the subject?

Is there a means of contacting the author or sponsor?

O h j c c t i v  i t \

Is the sponsorship of the resource clear?

Is the Web Resource free from commercial interest? 

Is the Web resource free of anv obvious biases?

(  u r r c n c \

I n u l u u t i o n

The Web resource receives an evaluation out of 5
5 -  If you answered "yes" 11 or more times 
4 -  9 to 10 times 
3 - 8  times 
2 - 7  times 
I -  6 times
0 -  fewer than 6 times

/5 /5 /5 /5

Yes No Yes No Yes No Yes No Yes No

Yes No Yes No Yes No Yes No Yes No

Yes No Yes No Yes No Yes No Yes No

Yes No Yes No Yes No Yes No Yes No

Yes No Yes No Yes No Yes No Yes No

Yes No Yes No Yes No Yes No Yes No

Is there a publication date listed? Yes No Yes No Yes No Yes No Yes No

Is there a date listed for the last update? Yes No Yes No Yes No Yes No Yes No

Are the topics covered in depth? Yes No Yes No Yes No Yes No Yes No

Does the content appear to be complete? Yes No Yes No Yes No Yes No Yes No

/5

This resource has been designed by A. Luxenburg for use with Courtenay Middle School students. The 
questions are adapted from several sources, ch ie f  o f  which is Barron. E.. Ivers. K. (1998). The Internet and 
instruction: Activities and ideas. Englewood. CO: Libraries Unlimited.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


