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Abstract

This paper proposes an instructional approach aiming at helping students efficiently
utilize search engines. This methodology considers the explanation of the internal
search engine intelligence as a basic structural element, especially in spoken lan-
guages with inclinations and intonation like Greek. As demonstrated from the appli-
cation of our teaching approach, students were able to successfully discover specific
information on the Web in a short amount of time compared to the students who were
not aware of the search engines’ limitations.

INTRODUCTION
The ability to effectively search and locate information on the Internet is

an important skill in the Information Society (Schlein, 2002) and an impor-
tant tool in the process of learning (Large & Beheshti, 2000). To success-
fully utilize search engines one has to possess some knowledge of their
internal intelligence. That is of how they operate and of their limitations, so
not to get overwhelmed and confused by the possibly relevant retrieved
documents (Henry, 2005).

Proper teaching of searching techniques and search engine potentials is
important in creating truly Internet literate users (Eagleton & Guinee, 2002;
Leu et al., 2004). This is even more crucial when the query terms are in a
language with inclinations and intonation like Greek. A recent study showed
that searching using Greek terms is more demanding than in English Web
searching (Lazarinis, 2005). Greek searchers must be aware of the disabil-
ity of international and even local engines to value the Greek language. It
was shown that queries with capital words or words with intonation pro-
duce different results than in lower case query terms. Moreover stopwords
(i.e. prepositions, articles, etc) are not removed and stemming (i.e. removal
of prefixes of suffixes) is not supported. Therefore documents where

query terms appear in a different inclination are not retrieved. These factors
substantially affect retrieval performance. Especially novice Web users
most of the times get no results and they abandon their information hunt-
ing. Stopword removal, stemming and capitalization or more generally
normalization of query terms are amongst the oldest and most widely used
retrieval techniques (Baeza-Yates & Ribeiro-Neto,1999), at least in En-
glish text retrieval.

Based on these observations we suggest and evaluate a 6-phase meth-
odological instructional approach for supporting students in effective uti-
lization of search engines. In the next sections we present an experiment
based on our teaching approach. The experiment was unfolded in two
phases. During the first phase the previously mentioned characteristics
were not taken into account during the instructional process whereas the
second is built on top of them, thus our approach was applied. These
teaching practices exercised in two separate groups of students with the
same characteristics though. Their performance is evaluated by an assign-
ment at the end of the teaching procedure.

RELATED WORK
Learning to Search the World Wide Web or identifying the e-skills

needed to effectively utilize web search engines is a subject negotiated in a
few other studies as well. Even from the early days of search engines some
researchers tried to identify the e-skills needed (Brandt, 1997). Lazonder
(2001) suggests some efficient ways of using www search engines. His
ideas are based on teaching the basic skills required to use a search engine
and then let students discover information on the web. During their quest
the assistance provided to the adult web searchers is gradually reduced.
Another study (Eagleton & Guinee, 2002) concentrates on developing the
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required e-skills through various examples and via evaluation of the re-
turned results. Nachmias and Gilad (2002) examine the process of infor-
mation search on the Internet and assess the participants’ success in find-
ing specific information on the Web. They try to identify the search strate-
gies used and assess their effectiveness. In a more recent study the compe-
tencies for successful utilization of search engines are identified (Henry,
2005). Case studies which concern the utilization of search engines by
students so as to discover specific information appeared in Greek studies
as well (Lazarinis & Kougiourouki, 2003).

Although these studies contain didactic examples which could be taken
into account when planning a relevant teaching activity they do not attempt
to develop an instructional approach. Such a methodology should take into
account the options and limitations of existing search engines and should
be adaptable to non Latin spoken languages which have inclinations and
intonation, so as to be broader.

INSTRUCTIONAL METHODOLOGY
Our approach is based on the following six steps: (i) Search engine

utility explanation, (ii ) Search engine access, (iii ) Query explanation, (iv)
Sample query execution, (v) Navigation of result set, (vi) Evaluation task.
These steps are based on the classical instructional paradigm where an
instructor explains the utility of a software tool and then through some
examples explains the functions of the tool. Finally an evaluation task is
given to the learners in order to measure the success of the teaching proce-
dure and to spot potential problems so as to refine the teaching process in
the future.

This instructional method was applied with two different forms. In the
first type, called the condensed form, we applied the six steps to two
classes. The first class was a high school class consisted of 20 students.
The second adult class frequented by 26 trainees. In the condensed form of
the methodology we gave some sample queries to the students without
being analytical of the limitations of search engines and of their internal
features which should they are utilized they could change the retrieved set
of documents. So the explanation of phases iii and iv of the methodology
was a straightforward procedure were students had to type some words in
Greek and navigate through the results.

In the second expanded version of the method we revised steps iii and
iv to take into account differences resulting from points such as capitaliza-
tion, stemming and stopwords. This form was tested again into two classes;
one high school class of 19 students and on an adult class of 28 learners.

In both cases each participant had its own computer so as to practice the
given examples and to perform the assignments asked at the end of the
teaching activity. Each instructional activity lasted two hours.

FIRST TEACHING APPROACH
In the 20 high school student class and in the 26 adult group teaching

went through the following steps:
(i) Search engine utility explanation: Initially the usefulness and the

significance of search engines were explained to the students.
(ii) Search engine access: Google (www.google.gr) was accessed and

the structural parts of its standard localized interface were explained. We
used Google as it is considered the most powerful search engine while
having a simple and localized interface.

(iii) Query explanation: We explained the steps needed to search for
information using Google. Additionally an explanation on “broad” and
“narrow” queries was given to the participants. Broad queries are those
composed by one or two general terms which have several meanings in
different context or do not adequately describe the information need (e.g.
Athens). Narrow queries are those who consist of more than one, usually
specialized, terms which better describe the information request (e.g. Ath-
ens Georgia United States).

(iv) Sample query execution: Four sample requests executed in Google.
Queries suggested by the participants. All terms were written in lower case
letters with accentuation.

(v) Navigation of result set: Participants visited the first URLs of the
result set to realize how the result navigation mechanism operates.

(vi) Evaluation task: A task was distributed to each participant. The task
composed of two sets of queries in Greek. The first set consisted of four
one-word or two-word queries.

These words were specialized computers related terms (e.g. binary
system). Two queries were in capital letters without intonation and the
other two were in lower case letters with intonation. The second group of
queries consisted of descriptions of the information need rather than spe-
cific queries. So participants had to construct their own queries.

SECOND TEACHING APPROACH
The second teaching approach practiced in the 19 high school student

class and in the group of 28 adults. The former 6-step teaching approach
altered to cover the additional requirements posed when searching the
Greek Web space. The steps of this modified version are (only the altered
phases are explained):

(iii) Query explanation: In addition to the previously analyzed practices
(broad, narrow queries) we explained the following factors which affect
retrieval in Greek Web searching:
- Difference between upper and lower case typed terms.
- The importance of accent and other intonation marks in searching.
- The role of stopwords which are not automatically removed as in English

www searching.
- The significance of suffixes and especially of the final sigma (which is not

used only in the plural form as in English, e.g. both “ ´� and
³ ´�mean Computer and ³ ´� means Computers).
Search engines extract the important terms from web pages and they

use them as an index. Then they match the query terms to the index terms
to retrieve relevant documents. As mentioned, there is no support for
stemming, stopword removal or any other form or normalization of query
and index terms in Greek web searching (Lazarinis, 2005). Thus docu-
ments where accent marks are absent or where the index terms appear in a
different conjugation than the query terms are not retrieved, resulting in
lower success.

All international and most local Greek search engines produce different
results when the same query is typed in upper and lower form. For in-
stance Google retrieves 122000 documents when we seek information
about “ � �  ” (Olympic games in Athens) while it
retrieves only 288 in the query ³ � � ´�.
Obviously some of the results are common but in any case the number of
retrieved web documents is quite different. Most important is the observa-
tion that the top results, which are the results with the highest probability to
be viewed, are different.

(iv) Sample query execution: Six examples run in Google demonstrat-
ing the above mentioned elements. Each query had multiple versions. For
example the query about “Olympic Games in Athens” executed in the
following variations: “ � � � ”, “ �

� ”, “ � � ”, “ � -
 ”, “ � � ”.  All these varia-

tions express the same user information need; information about the Greek
Olympic Games organized in Athens. Sample queries can provide feed-
back to the query explanation phase as well.

EVALUATION
Estimation of the success of each teaching technique relied on an evalu-

ation task. As explained earlier each participant had to run two sets of
queries, each consisting of 4 queries. Tables 1 and 2 summarize the results
of this assessment.

Table 1 refers to the first set of queries. Participants were asked to return
at least 6 relevant URLs for each query. They had 12 minutes in order to
complete this task. As seen in table 1 for queries typed in lower case letters
with intonation, all participants were able to discover relevant documents.
Since the query terms referred to focused and uniquely identifiable com-
puter science terminology Google ranked highly the truly relevant results.
For the rest two queries, typed in capital letters, some participants could
not successfully complete the task. This is because some of the first ranked
results were not relevant, so students had to devise ways of refining their
query in order to discover relevant pages. Some of them were unable to
formulate and execute alternative queries.

Table 1: Evaluation data of first query set

Mean task completion time is another important issue. It is clear that the
modified teaching approach helped our survey subjects to complete the
assignment in less time. The second student group accomplished the task
in approximately 30% less time and the respective adult group showed a
28.6% decrease in time.

 Completion of lower case 
queries with accents 

Completion of upper case 
queries without accents 

Mean task completion 
time (minutes) 

SG1 100% 70% 11.4 
SG2 100% 100% 8 
AG1 100% 52.63% 11.9 
AG2 100% 96.43% 8.5 
SG1, SG2:Student Groups - AG1, AG2: Adult Groups 
 



30 JOURNAL OF SCIENCE EDUCATION

Table 2. Evaluation data of second query set

Our students were asked to complete the second task in at most 24
minutes and to return at least 3 relevant URLs. Table 2 shows that a high
percentage of the second participating group accomplished the task in
approximately 20 minutes. All of them were able to discover 3 relevant
Web locations for at least one query. On the other hand, the vast majority of
adolescent and adult students who had no idea about stopwords, suffix
removal and capitalization were unable to fully complete their assignment
within the given time. A small number of them were able to discover
relevant www sites only for one query and most of them about none.
Another problem is that the mean task completion time is obviously in-
creased. Nearly every one of the first groups could not discover relevant
information so the average time spent approximates the maximum allo-
cated time, since almost everyone spent all the time allotted to them.

In both cases high school students performed better than the adult
participants, as they were more competent computer users and could type
queries and assimilate and evaluate the retrieved web pages faster.

SYNOPSIS
In this short paper we propose a methodological teaching approach for

information searching on the WWW applicable both to English and to
other spoken languages with inclinations and intonation. This 6-phase
teaching approach (Search engine utility explanation, Search engine ac-
cess, Query explanation, Sample query execution, Navigation of result set,
Evaluation task) allowed our student population to successfully accom-
plish their assignments. The average time required was less than the maxi-
mum allocated time and the success of the evaluation task was higher in the
groups taught with the expanded version of the methodology, i.e. in the
version where the internal characteristics of search engines were explained
and demonstrated through examples.

As a general conclusion it can be argued that Greek users need to be
more creative and knowledgeable than English searchers when utilizing
search engines. This conclusion may apply to other spoken languages with
similar characteristics. Therefore international search engines need to be-
come adaptable to be truly multilingual and until that happens teachers
should redefine their teaching methodology to take into consideration some
of the basic internal search engines characteristics.
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 Full task completion Completion of at least one 
query 

Mean task completion time 
(minutes) 

SG1 15% 30% 23.6 
SG2 94.74% 100% 19.5 
AG1 7.69% 19.23% 23.9 
AG2 85.71% 100% 21 


