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(2000) suggest the gaps are narrowing in terms of both band
\\ridth and availability of numbers of modem computers. 

As an educational technology consultant working in a The same decrease in disparities exists with respect to tech
state education agency, I speak regularly with educators in nology professional development opponunities for teach
schools across the state about the Internet and the various ers, as evidenced by two years of comparison data from the 
ways Internet resources can be used in education. survey (NHDOE Office of Educational Technology. 2000). 

Our society has quickly adopted the Internet in nearly Improved accessibility hns occurred partly because. in 
all aspects of life. With the emergence of the "Internet Age" addition lo any allocations of local school district budgets 
and better access to the Internet, there has come an expec- toward technology infrastructure and professional devel
tation and a sense of inevitability that we will increasingly opment, from 1997 to 2001 the st.nte has coordinated the 
use the Internet to teach and learn. distribution of more than $9 m1Uion 
David Thornburg (1999) has de- to districts as pan of the Technol-
scribed modem technologies as ogy Literacy Challenge Fund pro-
''space coUapsers, time shifters, and gram (TLCF). Across the state. 
creative tools that extend our reach" these funds have helped diminish 
(p.5). Are there any compelling the "digital di,;dc" and provided 
qualities about the "virtual spaces" unpon.ant professional growth op-
of the Internet that cause teachers ponuruties focused on the integra-
te change their teaching routines. uon of technology, including 

Conversely. are these or other Internet use (NHDOE Office of 
forces. internal or external, pushing Educational Technology. 2001 ). 
against the effective adoption of Whal difference does more ac-
lntemet use in the classroom? For cessibility make for the middle 
example, to what extent does a school classroom? According to 
teacher's own educational philoso- Thornburg ( 1999). the teacher's role 
phy and prior t.raining influence L--------....-------~ in the 21 " century classroom is 
changes in teaching routines to include Internet activity? changing "from that of contem provider and Leq gi,er" to 
And what about the effect of public pressure against Internet that of an uexpert guide who helps students navigate the 
use in the classroom due to fear of exposing kids to inap- subjects being explored'' (p. 4>. A connected computer in 
propriate and potentially harmful sites? Even though the the classroom require:. the teacher to gwdc students to ap
lntemet is more accessible in classrooms. and teachers arc propriatc and useful materials on the Internet. Lc:amers mu..\t 
becoming more knowledgeable about Internet resources. be taught how to locate information that has become more 
there is something that holds them back from fully using accC!'-sible through the Internet. and then determine if the 
the rich resources available from the lntemeL information is relevant and accurate. Not onl} arc teachers 

._---------------------! and students ~le to use the Internet to locate 'aJu~le in· 
formation, but they c:in also communicate in reaJ and vir-

Literature Review 

Accessibility to the Internet in the classrooms of Ne~ 
Hampshire bib varied widely in the past. although reccDl 

data from the swe's annual School Technoloc Survey 
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tual time using an array oftoob from e-mail and lisl.SCT\es 
to videoconferencing and online cha~. 

The modern wor\.place in an information societ) i:. rec
ognized as requiring these new kills. In fact. within the 
scientific community, studies are being conducted on the 

JS 



TUMS Cllaage Hd Spaces Rearrange 

recent shifts "from an investigative process based on read
ing others· research results ... " (Dede. 2000, p.9) to a~ 
cess in which scientists are engaged in virtual commurunes 
using groupware tools. In this regard, .. communal learning 
is at the core of the knowledge networking process" (Dede, 

2000. p.9). 
Barbara Means(2000) indicates the importance of pro

viding professional development opportunities for teachers 
to improve their technology skills, because the lack of these 
skills often means teachers will be "reluctant to initiate tech
nology-based activities with their students" (p.56). In fact, 
findings from a 1998 national survey of teachers entitled 
Teaching, Learning and Computing (TLC) suggest that 
teachers' computer skiUs arc among four characteristics 
likely to influence adoption of Internet use as a part of the 
reaching routine (Becker, Ravitz, & Wong, 1999). These 
four characteristics include: l) moderate skill using com
puters: 2) available class time; 3) available and convenient 
equipment; and 4) a constructivist teaching philosophy. This 
survey also indicates that having at least four computers in 
a teacher's classroom increases the likelihood of frequent 
computer use, more than if the class had to use a computer 
lab. Another finding of the 1998 survey notes that, although 
"most teachers do repons using the Web to get information 
to use in their lessons, most do so on a relatively infrequent 
basis" (Becker, 2000, p.29). 

Becker (2000) suggests that. according to the 199811..C 

campfires, watering holes. caves. and life P~'·ided a frame 
of reference in designing the research questions: 

The campfire is the informational space associ
ated with lectures and other methods of direct in
struction. The watering hole is the conversational 
space occupied when learners converse a~ng 
themselves or with their teachers about a pan1cu
lar topic. The cave is the concepnwl space where 
ideas are developed in relative solitude and where 
student projects are designed and built. Ufe is 
the contexrual space where the things that have 
been learned are applied in the world outside of 

school (p.4-5). 

Marshall and Rossman advise the qualitative researcher 
to use what is found in the literature review to help frame 
what she expects to find in the data and ask herself bow. to 
"connect the concepts in the literature to behaviors and m
teractions in natural settings" (Marshall and Rossman. 1999. 
p.30). 

Based on Thornburg's (2000) metaphors, research ques
tions were designed to reflect 'campfire' activities of~~ 
taining and presenting information, 'watering bole· acnvi
ties of talking with others about information and ideas. and 
'cave· activities that reflected the shaping of ideas and con
cepts into projects. 

survey, "Teachers who used computers in a constructivist ~--------------------, 
way reported making more general changes to their charac-
teristic pedagogy than did teachers who used computers in Methods and Procedures 
a more limited way or not at all." (p.33) The survey also L---------------------i 
found that the two most central objectives in using comput
ers. as viewed by teachers who use them. were 'getting in
formation or ideas· and 'expressing themselves in writing'. 
and that Internet use for web browsing was among the three 
highest computer uses of high-constructivist social studies 
teachers. FmaUy, the TLC survey data shows that changes 
in teachers' 

instructional practices toward a more 
constructivist approach ... seem to have occurred 
nwre often anwng teachers who used a large vari
ety of software in their teaclting practice, those who 
used the World Wide Web a great deal in their 
teaching. and those whose primary objectives for 
computer use were having studems learn to work 
collaboratively or to write bener. (Becker, 2000, 
p.49) 

A qualitative approach was used for this study. with 
data gathered from interviews, surveys, and on-site obser
vations in a smaU, rural school in western New Hampshire· 
Twelve middle school teachers and twenty-three students 
in the same school completed teacher and student surveys. 
respectively. All of the teachers taught sixth graders in the 
school. All of the students surveyed were sixth graders in 
one of two sixth grade classrooms. Five experienced teaeh
ers who had taught at this school for several years were 
interviewed as part of the study. 

Teachers were first approached by the technology co
ordinator during a staff meeting, provided an explanation 
of the nature of the research project, and asked if they were 
interested in participating. The assistant principal discrib
uted the surveys to teachers and assisted in setting up inter
views v.;th five of the teachers surveyed. All teachers sur
veyed and interviewed signed a consent form. 

r---------------------l Questions on the survey (Appendix A) mirrored the 
first two interview questions and were based on Spradley's 
(1979) descriptive question matrix (p.82-83). Four of the 

i--------------------~ five interviews were recorded in a quiet room with mi.nim3.l 

Purpose of the Study 

The purpose of this study was to determine what teach-- interruptions, while the fifth had to be conducted in a cor
ers and students currently think about the Internet, how they ner of the school library due to scheduling constraints. All 
use it.and how that use has changed over time. Thornburg's interviews were transeribed at a later date and analyzed for 
'2000) metaphors regarding 21• century learning spaces as relevance to the original study questions and compared to 
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the survey results. Two classroom teachers distributed the 
srudent survey (Appendix C) and release forms, collected 
the release fonns and completed surveys, and returned them 
to me. The development of a triangulation matrix that in
cluded srudeot and teacher surveys as well as interviews, 
was helpful in the research design (Sagor. 2000. p.115). 

This srudy was confined to one rural school in New 
Hampshire. The teachers interviewed knew in advance that 
I worked at the state education agency. The assistant prin
cipal and district technology coordinator were professional 
acquaintances. having worked together in the past on tech
nology related projects; however two factors probably had 
minimal impact on the teachers' responses. since I knew 
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TABLE 2: Students' Feelings O\t~rTime < N = 23 l 

2001 
Positive 
Neurral 
Negative 

5 3 8 
2 

2 0 
Negative Neurral Positive 

1999 

As Tablt! 2 indicaus studt!nJs Wt!rt a bit marl! likt!ly to ha1'1! 

changt!d tht!ir fulings about using thl! iml!ml!r from nl!gativl! 10 

positivl! ovl!r tM past two yl!ars. 

none of them prior to this study and !hey were not aware of -----------------------l 
my specific work responsibilities. as indicated by survey response included Internet searches 

r------------------------ for information to use in classroom lessons (akin to camp

F indings 

Data collected as pan of this study was analyzed pri
marily in terms of feelings. activities. space, and time. In
terviews and surveys, the interviews confirmed and ex
panded upon the survey data obtained, providing more in
depth illustrations of the way the Internet was used and 
how that use might have changed over time. 

Responses to questions about feelings can be classi
fied as positive ("exciting," "fascinating," "really interest
ing"). neutral ("inrriguing." "standard procedure," "nor
mal"). or negative ("difficult," "challenging,'' ''frustrating"). 
When asked to compare their feelings today regarding 
Internet use to two or three years ago. most teachers inter
viewed said there was no change over time, nor was there 
significant change in their descriptions of favorite Internet 
uses (Table I). 

One teacher, however, realized she could "make the 
curriculum bener'' by using the Internet. once she was fa
miliar with the curriculum and then had the time to search 
for useful web resources. Another teacher did 001 describe 
any increased use with her students. but indicated increased 
personal use of the Internet. This teacher clearly described 
the difficulties inherent in using the Internet for class work. 
given the hands-on nature of class activities using a variery 
of materials (art). focus on individualized activities. and 
the limitations of computer hardware reliable Internet ac
cess (one computer in the classroom which sometimes 
didn't work properly). 

For teachers. the two most frequent uses of the internet 

TABLE I: Te;Khers· Feelings Cher Time tN=l21 

2001 
Positive 
Neutral 
Negative 

1 
0 

0 
2 
0 

7 
0 

Negative Neutral Positive 

1999 
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fires), and e-mails with colleagues or peers (akin to water
ing holes) (Appendix D). Student survey responses closely 
mirrored those of teaehers when it came to Internet searches 
and emails with other students (Appendix E). In addition, 
however, students said they also frequently used web sites 
with simulations. lots of cool pictures. or "other stuff that 
moves". The fact that none of the teachers interviewed 
spoke of simulations sirrular to those described by srudents 
confirms that this resource has not been tapped by teachers 
as yet. On lhe other hand, even though most teachers re
sponded on the survey that they seldom or never use graph
ics or d:itabasc web sites. two of the teachers interviewed 
spoke of the importance of obtaining graphics and photos 
from web sites. 

When interviewed. teachers spoke often about the im
portance of evaluating Internet resources. All five teachers 
spoke of the Internet primarily as an informational resource 
for research.. One of the five teachers interviewed. described 
the Internet as an "untapped resource" and indicated she 
dido ' t actually use the Internet for research. Instead. this I 
teacher's primary Internet use occurred when students 
brought in web site references they'd found and were c~
cited about. The teacher, therefore, incorporated the stu
dents ' expressed knowledge and excitement about specific 
web sites as a way to keep students excited about the lesson 
at hand. 
One study participant who ~ldom uses the Internet in class 
said. "I don't use it specifically ~a lesson tool," wlule a 
participant who uses it frequently mdicated. "I use it a lot 
for graphics and pictures. to sho.,., kids what I'm tailing 
about ... IL adds so much more to the textbook." Another 
partictpaot found the use of specific web sites she had pre
viously researched for use in a lesson helped her prove "to 
my srudents thlll what they're leanung is acrually used m 
the real world" This exemplifies the "life" space to "hich 
Thornburg (2000) refers. 

Four of the five teachers intcr.iewed <;poke of e-mail 
as a frequent use for them (aJ,;in to watering holes). One 
teacher noted that. while she prefers face-to-face commu
nication in general. she found it \Cry helpful to e-mail col-
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leagues "at the elementary school to stay connected with 
the fourth and fifth grades:' Another teacher noted that 
she began e-mailing assignments to students who are ab-

sent this year. . 
When asked how their Internet use bas changed m the 

Due to these limitations. this participant decided tome 
the one connected computer in her classroom instead. c1· 
plaining that ''This is actually so muc~ faster to ~o ... Act!'r 
ally a student can be here maruigmg 11 for you. . 

A third dimension of internet access related to mom· 
last 2 years. respondents said the biggest difference was 
that they didn.t have access or bad very limited access a 
few years ago. For example, one teacher who regularly 

toring and filtering- the conditioru. of allo~g.~ 
access to online resources. As one teacher put it.. ~ • 

nOl allowed to use 11111 

my classroom unles> 
they as!.. my pennis
sion first." Additioo
ally. middle scboolsru
dents were percei,cd 
as requiring a different 
level of supervision 
than high school stu· 

dents: 

J feel by the timL 
thev're high 
schoolers that 
they really should 
be able to patrol 

emails absent stu
dents with assign
ments said. "This is 
the first year I re
quired my srudentsto 
give me an email ad
dress." Another 
teacher mentioned 
access as a signifi
cant reason for the 
increased use of 
Internet resources in 
classroom activities. 
These findings gen
erally mirror those of 
the 1998 TLC Sur
vey (Becker. et al. 
1999). in that the 
Internet was used 
most often to get in
formation and to use 

ili~I~~~~~~~~!~~~~~~ themselves. But 
for the middle 
schoolers. par
ticularly the sixth 
or seventh grad I 

written commurucation with peers. 
Issues surrounding access surfaced frequently during 

the interviews conducted for this study. Fust. access was 
related to the number of computers connected to the 
IntemeL Teachers spoke of the change over time in ac
cess. explaining that just a few years ago, there was only 
one computer on the Internet in the building. The effect of 
having one computer meant that students were never able 
to use the Internet at school, and few teachers had regular 
access to the Internet. This was illustrated by one study 
parucipant who said. "l had the first Internet connection in 
the school at my desk. so that I became very familiar with 
the Internet long before there was any access to the kids." 

Second. when internet access was made available on 
several computet'i. issues regarding computer location(s} 
arose. Initially only a small number of connected comput
ers were located solely in the computer lab. ln this sce
nano. access was available for some students some of the 
time. As one teacher explained, 

18 

I'd done some of-let's take the whok class down 
ro the lab. hert's a qiustionnairt, here's a web 
sire. You have to answer thue questions by look
ing aJ this web site. which is okay; but it's not, it's 
nor always manageable. We'd go down there and 
foul six of the compwers aren · r working. Or some
body ei.u re~n·ed the lab .... 

ers, yes, I do. And I, that's why, OM reason, in my 
classroom, if we are doing any research. I tell them 
the sites to go to. I do the predetermination for 

them. \ 
ln this scenario, the teacher must take the time to e\'alu

ate sites pa· or to students visiting them or must have a pro. ·u 
cedure for being able to evaluate student requests to "''lSl 

site .. on the spoL" 
A fourth dimension of access involves what is coro

monly termed the .. digital divide." Teachers spoke of_~
ing mindful of the economic disparities between families 
that result in some students having ready access to comput
ers at home, while others do not. ln this regard, staff sought 
to minimi:ze the disparity by using a technology grant to 

.ghl5 
open up the computer lab and library for 4 hours two ru 
per week from 3 to 7 p.m. for students and the general pub
lic. 

The fifth dimension of access relates to the teacher's 
own sense of skills and comfon levels, as well as the nanrre 
of class activities. As one study participant noted. 

I very often have students working on many differ
ent projects at once within the same class time with 
many choices. Soro go ro the computer lab means 
I would leave my classroom unattended, with some 
people working in that WO)\ To work in the cl0$S-

The New Hampshire Journal of Education, Volume JV 



room, I have one computer; which works some
times but not always. Another reason is that I am 
not terribly comfortable with a computer. And we 
all work best with things that we love and are good 
at. 

Conclusion 

While access to the Internet has increased for this and 
other schools, access for students means a different level of 
involvement and guidance on the pan of teachers. This 
small research study indicates that teachers are, in fact. us
ing the Internet largely to locate and evaluate information 
and to collaborate with others. ln this study, there was 
change over time, largely due to increased access in the 
building. 

While i t was clear that e-mail is commonly and easily 
used by teachers, exploration of other means of technology 
assisted professional collaboration beyond e-mail should 
be explored. Equally important will be professional devel
opment opportunities that help teachers to improve the strat
egies they use to locate and evaluate lnternet resources for 

Tunes Change and Spaces Rearnnge 

themselves and their students. The fact that students indi- ~---------------------1 

cated much more interest in simulations and other non-text 
based web sites than did teachers suggests that professional 
development focused on effective use of these features 
might result in more engaging classroom activities for stu
dents. 

Appendix A 

Teacher Survey 
I .Circle the word or words that best describe your feeling 

about using the Jntemet to teach your students and to grow 
as a professionaJ: 
exciting scary annoying fascinating 
OTHER: 

The placement of Internet accessible computers across 
school buildings should be revisited with the acquisition of 
new equipment. While moderate availability of computer 
labs supplemented by one computer per classroom is cer
tainly helpful, thi s study indicates the limitations of this 2. Would you have chosen a different word last year and 
!----------------------; two years ago? If so, what? 
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for each of the following: 
l =never 2 = seldom 3 = a few times per month 
4 = once or twice per week 5 = every day 

Obtaining and presenting information: 
lntemet searches for infonnauon to use tn classroom les-
rons I 2 3 4 5 
Usmg mostly textual information from web sites with stu-

dents as part of lessons I 2 3 4 5 
Using simulation activities from web sites with students 
as part of lessons 1 2 3 4 5 
Using graphical or database information from web sues 
with students as pan of lessons J 2 3 4 5 
Visiting favorite web ~tes or web ponals for informauon 
about ways to lmprove my tcadung 

I 2 3 4 5 
Taking online coUJ'5C~ for professional gro'ol-'lh 

1 2 3 4 5 
OTHER: 2 3 4 5 
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(App~rnlix A conL) 
Talking with others about information and ideas: 
Emails with students l 2 3 4 5 

I Emails with p:uents I 2 3 4 5 
Emails with colleagues/peers 1 2 3 4 5 
Emails with expcns I 2 3 4 5 
OTHER: 1 2 3 4 5 

Appendix B 

Thinking/shaping ideas and concepts into projects: 
Internet searches for information about 
ways to improve my teaching 1 2 3 4 5 
Creating web pages for my 
students to use 1 
Creating web pages for me to use 1 
OTHER: I 

2 3 4 5 
2 3 4 5 
2 3 4 5 

Teacher Interview Questions 
CURRENTLY 

1. (a) What word best describes your feeling about us
ing the Internet to teach? Please explain why. 

ONE and TWO YEARS AGO 

I. (b) Would you have chosen a different word a year 
ago and two years ago? Please explain. 

I 

2. (a) Can you describe the ways you as a teacher cur
rently use the Internet? 

2. (b) Can you describe how your use of the Internet 
bas changed for you as a teacher in the past two years? I 

I 

3. (a) Which arc your most and least favonte uses of the 
Internet and why? 

4. (a) Thinking about the ways you used the Internet in 
the past year. describe an imponant moment for you. 

3. (b) Which were your most and least favorite uses of 
the Internet two years ago and why? 

4. (b) Thinking about the ways you used the Internet 
two years ago, describe an important moment for you. 

5. (a) Do you have concerns about using email. web 
~tcs. or other lntcmct fearurcs? 

5. (b) Did you have concerns about using email. web 
sites. or other Internet features two years ago? 

I 6. ls there anything else you want to tell me? 

ppendix C 

Student Survey 
I. Circle the word or words that best describe your feeling about using the Internet to learn: 

exciting scary annoying fascinating OTHER: 

1 Would you ha'<e cbO!>Cn a different word last year and two years ago? If so, what? 

3. Circle a number to tell me bow often you use the Internet for each of the following: 
I = ne\er 3 = a few time~ per month 5 = evCI) day 
1 z: seldom 4 = once or twice per week 

wtting and pRSC.Dting information 
Internet searches for information to use in c~ projects 
U ing \lieb ile!. with lots of text infonruuion 
U ing web s.it~ \\ ith simulations or other cool tuff that moves 
U ing web site IA-ith lots of cool pictures or graphics 
OTHER: 

I 2 3 4 5 
I 2 3 4 5 
I 2 3 4 5 
I 2 3 4 5 
1 2 3 4 5 
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Talking with others about information and ideas 
Emails with other students l 2 3 4 5 
Emails with parents 1 2 3 4 5 
Emails with other adults I 2 3 4 5 
Emails with experts (like math or science professors) I 2 3 4 5 
OTHER: I 2 3 4 5 

Thinking and shaping ideas and concepts into projects 
Internet searches for background 
information for class work l 2 3 4 5 
Creating web pages for class I 2 3 4 5 
Creating web pages for me to use I 2 3 4 5 
OTHER: I 2 3 4 5 

Appendix D 

Teacher Survey Responses 
Circle a number to tell me how often you use the Internet for each of the following: 
I= never 2=seldom 3 = a few times/month 4 = once or twice/week 5 =every day 

!Obtaining I presenting information 1 2 3 4 5 
Internet searches for information to use in classroom lessons 0 J 4 3 2 

Using mostly textual information from web sites 
with students as part of lessons 0 6 2 2 I 

Using simulation activities from web sites with students as pan of lessons 5 4 I l 0 
Using graphical or database information from web sites 
with students as part of lessons 5 4 I l I 
Visiting favorite web sites or web portals for information 
about ways to improve my teaching 3 4 2 I I 

TaJcing online courses for professional growth 7 2 I 0 2 

I l 2 3 4 5 
OTHER: 

I am on the computer daily and would be lost 
without access to the Internet (2 out of 12 responding) 0 l 0 0 I 

!Talking w/ others re: info and ideas 1 2 3 4 s j 
emails with students 2 4 5 I 0 
emails with parents I 4 4 3 0 
emails with colleagues/peers 0 0 5 7 0 
emails with experts 4 2 3 2 0 
OTHER: 0 0 I 0 0 

Thinking about/shaping ideas and concepts into projects 1 2 3 4 5 

internet searches for information about ways to improve my teaching 3 2 3 I I 
Creating web pages for my students to use ( 11 out of 12 responding) 8 2 I 0 0 

Creating web pages for me to use (11 out of 12 responding) 9 I I 0 0 
OTHER: (2 out of 12 responding} 0 l I 0 0 
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Trapped in the Middle 

Appendix E 

Student Survey Data 
Circle a number to tell me how often you use the Internet for each of the following: 
1 =never 2 = seldom 3 = a few times/month 4 = once or twice/week 5=every day 

Obtaining and presenting information 1 2 3 4 5 Ave. 
Internet searches for information to use in class projects 0 4 7 8 4 3.52 
Using web sites with lots of text information 3 8 6 2 4 2.83 
Using web sites with simulations or 
other cool stuff that moves 0 6 10 5 2 3.13 
Using web sites with lots of cool pictures or graphics 0 2 7 10 4 3.52 
Other. 0 0 5 3 4 2.04 
- Have fun or create your own rhings. 
-Shopping 
- I use the inremer for library 
- Use web sites to learn 

Talking with others about information and ideas 1 2 3 4 5 
emails with other students 5 9 2 2 5 2.70 
emails with parents 12 8 1 0 2 1.78 
emails with other adults 14 6 1 2 0 1.61 
emails with experts (like math or science professors) 20 3 0 0 0 1.13 
Other: 5 0 l 2 2 1.13 
-no email 
- at home I don 'r have internet 
- family members 
- emails teachers 

Thinking about/shaping ideas and concepts into projects 1 2 3 4 5 
Internet searches for background information for class worlc 0 3 11 6 3 3.39 
Creating web pages for class 14 7 1 1 0 1.52 
Creating web pages for me to use 17 4 1 0 1 1.43 
Other. 2 2 l 2 2 1.11 
- info on things you wanr 
- we search for pathfinders 
- creating sites for friends 
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