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Executive Summary

Introduction

Since 1993 the Educational Assessment Research Unit (EARU) has administered the National Education Monitoring Project (NEMP) that has been responsible for monitoring the performance of students, in line with the New Zealand Curriculum Framework.  Over each four-year period, NEMP assess the essential learning areas and skills identified in the framework. Each year a number of tasks are conducted with approximately 2.5% of Year 4 (aged 8-9) and Year 8 (aged 12-13) students at school in New Zealand.  

In 2001, one of the 35 tasks used by NEMP looked at students’ ability to find and gather information on the World Wide Web (WWW). NEMP developed a simulated (called ‘compact’) model of the WWW by archiving a database of Web pages on the hard disk of NEMP laptop computers. Children were asked to find and use relevant information archived in this offline database with a search engine called Seeker. 

The present study aims at evaluating the effectiveness and validity of the NEMP compact model as a measure of children’s search performance on the Web.  

Method

Participants

A total of 99 students (54 Year 4 and 45 Year 8) from 11 schools completed the tasks. At Year 4, 32 male and 22 female students undertook the tasks, with 22 male and 23 female Year 8 students taking part.

Procedures

Schools in the Otago/Southland area of New Zealand were randomly selected to participate in this study, as were students from each of these schools, with participants randomly assigned to be in either the compact model group or the Internet group.  Students were asked to describe their search experience and then to complete the same information searching tasks as were used in the 2001 NEMP information skills task list (finding information in two topics: kiwi; and Kingston). Similar procedures were followed irrespective of whether children were using the compact model or the Internet to complete the tasks.
Key Findings

Although a higher percentage of Year 4 students who used the model found the correct answers than those using the Internet, there was no significant difference between the two groups at either Year 4 or Year 8 level.  Year 4 students using the model were more likely to find sites containing the answers than those using the Internet.  At Year 4, there was no difference between the two groups of students in terms of reading the summaries and conducting internal searches, however, Internet using students were more likely to use combinations of keywords than model using students.  Year 8 students who were using the model did not differ from their Internet using counterparts in terms of their use of strategies. 

Male and female students reported searching the Internet at home and school with the same frequency, and there were no differences in their use of search strategies or ability to find the answers. Year 8 students’ search experience was not related to their ability to answer the questions.  At Year 4  a significant relationship between home search frequency and performance on one question was found, however this relationship was not as predicted.  Whether students were using the model or the Internet, and the frequency with which students reported searching at home and at school, did not affect their performance. Students’ reported search frequency was related to some of their use of strategies, while answering some of the questions.

A comparison of Seeker, the search engine used in the NEMP model, with commonly used search engines, and in particular with Google, the most commonly used search engine as reported by students, shows more differences than similarities.  Some of these differences include the use of stemming, Boolean operators, treatment of natural language and the default search function.  The search results returned by Seeker and Google to the same queries were generally quite different.

Conclusion

Although the current study found no difference in the performance of students  using the model and the Internet, there were some differences in terms of strategy use, and how students using the model and the Internet searched for the answers.  In addition, Year 4 students using the model were more likely to locate sites containing the answers to one of the questions.  These differences, in combination with the differences between how Seeker functioned and how the majority of commercially available search engines function, lead to the conclusion that children’s Web searching behaviour on the Internet is not replicated when they use the model.  This conclusion is highlighted by the differences in the results returned by Seeker and Google to the same query, and also in the differences in the information provided in the summaries.  Students’ Web searching behaviours frequently differed between the two tasks, and also between questions within the tasks, highlighting the necessity for a range of tasks and questions to be used for measuring children’s ability to search the Internet.  

Introduction

What is taught at all schools in New Zealand is governed by The New Zealand Curriculum Framework.  This document, published in 1993, “describes the elements which are fundamental to teaching and learning in New Zealand schools” (Ministry of Education, 1993, p. 4).  The New Zealand Curriculum Framework identifies seven essential learning areas and eight essential skills that are at the foundation of the New Zealand education system.  This document, together with the national curriculum statements for each of the essential learning areas, forms the basis of teaching and learning in New Zealand primary and secondary schools.

Assessment at the school and national level is identified as being an integral part of the New Zealand curriculum.  According to the framework,

Assessment for national monitoring is designed to evaluate overall educational standards.  It focuses on the national system rather than the individual student or school.  The New Zealand programme for national monitoring will use standardised procedures, will take place at a set time during the year, and will involve a light sample (probably five percent) of students at ages eight (Year 4) and twelve (Year 8).  It will take place on a three- or four-year cycle, and will build up a national picture of students’ achievement over time.  The purpose is to provide information on how well overall national standards are being maintained, and where improvements might be needed (Ministry of Education, 1993, pp 25-26).

Since 1993, the Educational Assessment Research Unit (EARU) has been commissioned to administer the National Education Monitoring Project (NEMP) that has been responsible for monitoring the performance of students, in line with The New Zealand Curriculum Framework.  Over each four-year period, NEMP assesses the essential learning areas and skills identified in the framework. Each year a number of tasks are conducted with approximately 2.5% of Year 4 (aged 8-9) and Year 8 (aged 12-13) students at school in New Zealand.  Nearly 3,000 students participate in the NEMP assessments each year. Students are assessed in their own schools, participating in about four hours of assessments over the course of one week.  Assessments are done by trained teachers using a variety of methods, including one-to-one and group tasks, stations and pen and paper tasks.  Results are not reported for individual students or schools.  Rather, the assessments are used to gain an overall picture of achievement levels in New Zealand, and to look at trends in achievement in the different areas assessed.  

Information skills

Of particular interest to the present study is the assessment of information skills (library and research) that occurs in the third year of the cycle. Information skills have been identified as one of the essential skills in The New Zealand Curriculum Framework document.  It is expected that these skills will not be learned in isolation, but rather “will be developed through the essential learning areas and in different contexts across the curriculum” (Ministry of Education, 1993, p. 17).  In the area of information skills, it is expected that students will:

· identify, locate, gather, store, retrieve, and process information from a range of sources;

· organise, analyse, synthesize, evaluate, and use information;

· present information clearly, logically, concisely, and accurately;

· identify, describe, and interpret different points of view, and distinguish fact from opinion; and

· use a range of information-retrieval and information-processing technologies confidently and competently (p. 18).

In line with the expectation outlined in the framework that these skills will not be developed in isolation, neither have NEMP assessed them in isolation.  Students’ use of graphs, tables and maps were directly assessed in the first year of the assessment cycle, and their ability to find and understand written information and to present oral information were assessed in the second year of the cycle.  In addition to these direct measures, many of the tasks used in the assessments have required students to “identify, interpret, organise, evaluate and present information” (NEMP, 2001, p. 9).  Although many areas of information skills have been covered as part of previous assessments, the NEMP team identified a number of areas that had not been covered to any degree as part of the assessments of the curriculum areas and that therefore needed to be assessed.  These areas included (see NEMP, 2001, p. 9):

· clarifying information needs;

· finding suitable sources of information;

· searching sources for information;

· gathering information; and

· interpreting, collating and reporting information.

In developing the tasks for the information skills assessment, NEMP explored the National Curriculum Framework, concluding that “students possessing well developed information skills can perform three main tasks effectively:  clarifying information needs, finding and gathering relevant information, and then analysing and using that information to meet the required purposes” (NEMP, 2001, p. 9).  These tasks and their relationships are depicted in more detail in Figure 1, with this graphical depiction being used as the basis on which to develop their tasks.  Altogether, thirty-five tasks were used to assess the areas of children’s information skills of interest in the Information Skills (NEMP, 2001) report.  Also included in the report were the results of an interview questionnaire that was designed to investigate students’ “interests, attitudes and involvement in information skills activities” (NEMP, 2001, p. 11).  

One of the 35 information skills tasks used by NEMP looked at students’ ability to find and gather information on the World Wide Web (WWW).  A number of factors have been taken into account when developing this task.  Firstly, the assessments are carried out in schools throughout the country, by a large number of trained administrators.  As such, it is important that the materials used in the tasks are portable, able to be used by administrators and students, and that tasks are able to be presented to and completed by students in a consistent manner.  Also, the tasks should allow both the least and most able children to show what they can do and must also keep students on task, interested and motivated to achieve. The time available to students for each task must be balanced against the total amount of time that students can be involved, while still allowing them sufficient time to complete the tasks to the best of their ability.  In addition, it is important that tasks are not biased in terms of gender, culture or social background.  These factors led to the realisation that it would not be practical for children to conduct information searching tasks on the Internet online, since not every school in New Zealand has access to the WWW or the phone line required for a connection that the NEMP team could use to provide students with access to the WWW.  With all these factors in mind, NEMP developed a simulated (called ‘compact’) model of the WWW to use in their 2001 assessments.  They did this by archiving a database of Web pages on the hard disk of NEMP laptop computers. Children were asked to find and use relevant information archived in this offline database with a search engine called Seeker. 
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Figure 1.
Information skills framework used by NEMP (adapted from NEMP, 2001, p. 10)

In order to evaluate the validity of using this compact model to assess students’ information skills, a team of researchers from the Faculty of Education, University of Otago was commissioned to compare children’s performance using this compact model to their performance on the WWW in 2003. This investigation addressed the following questions:

(i) Is the NEMP compact model of the WWW a valid model of the WWW, in terms of  assessing students’ ability to find information on the Internet?

(ii) Does children’s performance on the compact model of the WWW used by the NEMP replicate adequately their performance using commonly available search engines to search for information on the WWW?

(iii) Does the age, gender or computing experience of the children affect whether the compact model is an adequate substitute for the WWW?

(iv) Does the search topic affect whether the compact model is an adequate substitute                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            for the WWW?

Children’s performance using either the WWW and the compact model was assessed one-on-one, as they had been in the original task, and their results compared.  Children’s performance on these tasks was also compared to those in the original study.  Data on participants’ personal and computing experience was collected to assess the effects of learner characteristics.  There are a number of intended outcomes from this research, including:

(i) An understanding of whether the compact model of the WWW used by NEMP is a valid model for assessing students’ information skills.

(ii) An understanding of whether children’s Web searching capabilities are adequately reflected during their use of the compact model.

(iii) Suggestions for modification and/or additions to the compact model.

What is the World Wide Web?

In order to determine whether the NEMP model is a valid model for assessing children’s ability to find information on the Web, it is first necessary to understand what the World Wide Web is, and how existing search engines work.  The World Wide Web refers to all the publicly accessible files (pages) on the Internet that are linked to each other. These files, which may contain text, graphics, audio, or video information, arelocated on websites, each with an unique address (URL). Currently it is estimated that there are about 3 billion documents available on the Web (http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/ThingsToKnow.html). There is no comprehensive index of the files or information that is available on the WWW.  To find information on the Web, you can either enter the URL of a website using a browser software (eg, Netscape or Internet Explorer) that may contain the information you need or you can undertake a ‘search’ for that information.  It is generally accepted that there are two ways of searching the WWW, either using a subject directory based search (eg, Yahoo) or a keyword based search engine (eg, Google).  

Subject directories are databases consisting of human-selected websites (pages) organised into categories and sub-categories. In searching these directories, users select the category in which they are interested, or conduct searches using general terms, with the subject categories and description being searched. Examples of directories include: About, Academic Info, Ask Jeeves, BBCi, DMOZ/Open Directory, Infomine, Internet Public Library, Librarians' Index Starting Point, Virtual Library and Yahoo.

Search engines allow the user to search much larger databases of Web pages compiled by ‘spiders’, ‘bots’, or ‘crawlers’ (computer programmes) with minimal human oversight. Users use keywords to match the words in the Web pages. Meta-search engines search several of the databases of individual search engines at once, usually presenting the first results from each of these individual search engines.  Examples of search engines include: Alta Vista, AlltheWeb, Dogpile, Google, Hot Bot, Lycos and Northern Light; while Metacrawler and Copernic are examples of meta-search engines.  

Search engines present their results using a ranking system.  The criteria search engines use for page ranking are varied, and the emphasis placed on each varies.  Some of these criteria include:

· the number of times the keyword(s) appears in the body of the text on the page;

· whether keywords are in the title;

· whether keywords are in the description metatag (the information that may appear on a results page below the title;

· link popularity (number of external pages which link to this page);

· the location and frequency of the appearance of the keywords on the page;

· whether any penalties/exclusion for ‘spamming’ (deliberate attempts to increase rating) are enforced; and

· taking into account what pages have been entered from results pages by searchers using the same keywords.

The following table highlights some of the differences between search engines and subject directories.


Table 1:
Comparison of subject directories and search engines

	Directory
	Search engine

	· smaller index
	· larger index

	· compiled by humans
	· compiled by computer programmes

	· searches descriptions
	· searches full text

	· organised into categories

· generally produces more targeted results
	· ranked by criteria determined by individual search engine


The distinction between the two types of searches is becoming increasingly blurred.  Many subject directories now also offer a keyword search option.  For example, Yahoo, which originally offering only directory based searches, purchased a company that provided this type of search and now gives users a choice of using directory based or keyword searches.  Similarly, some search engines now have a directory based search available.  For example, Google has a directory based search available that has resulted from combining the directory of Open Directory with Google’s page ranking system. It is important to note that no one search engine gives you access to all the pages on the Internet, with each including only a subset.  How much of the WWW each search engine will give you access to depends on which search engine you are using.

The process and results of searching

The way in which information searchers undertake the search process, the types of searches they can undertake and the way in which the results are presented all differ depending on the type of search engines.

Directory based search

When searching using a subject directory users begin by choosing a broad category, narrowing down the search to subcategories until a narrow category relating to their topic is produced.  An example of this is shown in Figure 2.  In this example, the user was searching for information about the kiwi bird using the Yahoo directory search.  They began by looking at the science category, choosing the animals subcategory.  This resulted in linking to the animals insects and pets category, a subcategory of zoology, within biology, within the science category.  Additional subcategories were provided, including birds, which then gave options including species, one of which was kiwi.  Once kiwi has been chosen, three sites are presented, all relating to the kiwi bird.
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Figure 2.
A results page of a Yahoo directory search for ‘kiwi’

Search engines

Using a search engine involves entering in a keyword(s) to find information about the topic, which the search engine looks for in its database.  Repeating the search for the kiwi bird using the keyword search function in Yahoo involved entering the word, in this case ‘kiwi’, and then asking the programme to search.  When a search was conducted in November 2003, it found 748,000 matches. The top 20 websites were presented on the first page, with subsequent pages available through links at the bottom of the page.  Upon looking at the results it was obvious that not all were related to the bird kiwi (with the first site relating to a bus service), so the keywords ‘kiwi bird’ were entered to refine the search.  This resulted in 49,000 pages, with the first site providing information about the bird kiwi.  It must be noted, however, that even with a refined search not all of these pages provided information regarding the kiwi bird.  For example, the third site linked to a pet supplies search engine (where the word kiwi was used in the context of being the name of a pet dog), the fourth site referred to a new article discussing when kiwi could become extinct, and the seventh and ninth sites listed were pages where people could purchase items that had some relationship to the kiwi bird.

These examples exemplify the difference between Web searches using a subject directory and using a search engine.  The directory search provided more specific and more relevant information than did the initial single keyword search, however, it only provided a limited number of sites (in this case three on Yahoo).  In contrast, the keyword search provided far more pages, however, not all were relevant, even when the search was refined.

Presentation of results

The amount of information given about the Web pages also differs between directory based and keyword based searching.  Using the previous example, the Yahoo directory search resulted in a list of three websites (which could be entered by clicking on the title), one of which provided a brief summary.  In contrast, the keyword search results page showed the ranking of the pages, their titles, a summary of each site, its Web address (URL) and links to more pages from that site (see Figure 3).  As Yahoo is also a directory based search it may also show the category and give users the option of linking into the directory, and seeing more sites within the same category/sub category.
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Figure 3.
A results page of a Yahoo keyword search for ‘kiwi’

The order in which results are presented depends on the individual search engine used, and how they calculate their rankings.  Rankings and how they are calculated are particularly important for keyword searches, where large numbers of pages have the potential to include relevant information, and it is unlikely that users will go through all of them (eg, 49,000 sites were found as having the words kiwi and bird in them in the above example). 
Search engines’ treatment of various queries

In addition to offering different options for searching, search engines also differ in the way they deal with issues such as plurals, capital letters and the use of natural language (ie, typing in sentences rather than keywords).  Figure 4 gives some examples of how search engines can treat each of these.

	Function
	Explanation

	Plurals and other common endings

	kiwis

singing
	Some search engines truncate common endings, eg, removing the letter ‘s’ or the letters ‘ing’ if they appear at the end of words.  Generally, however, they rely on users using wildcards (see Figure 6) to indicate when they wish the search to be conducted on the stem.  

	

	Capital Letters

	Kiwi 

KIWI

kiwi
	Most search engines will treat lower case letters as either lower or upper case (so entering kiwi will return KIWI, Kiwi and kiwi) but treat upper case as they are entered (so entering Kiwi will only return Kiwi, and KIWI will only return KIWI).

	

	The use of natural language

	How did the kiwi get its name?
	Some search engines ignore common words such as ‘the’.  In the query shown here, Google ignored the words ‘how’ and ‘the’ when conducting its search.

	
	


Figure 4.
Examples of how different search engines may treat different words and forms

More advanced features

Search engines generally support the use of at least the most common Boolean operators or commands.  These commands were first used in database queries, but also have the potential to be of use in searching for information on the Internet, with the AND, OR and NOT commands being most commonly supported by search engines.  The following figure shows some common Boolean operators and their use, as well as describing whether commercially available search engines generally support them.


	Operator
	Explanation

	AND or +*

	kiwi AND bird

kiwi + bird


	Searches for pages that contain the word kiwi AND the word bird.

Results in 66,400 hits#

Most search engines use this command by default, so simply entering ‘kiwi bird’ results in a search for a page containing both words.
	

	

	OR or |*

	kiwi OR bird

kiwi |bird
	Searches for pages that contain the word kiwi OR the word bird.

Results in 21,700,000 hits#

Most search engines support this.


	

	

	

	NOT or -*

	kiwi NOT bird

kiwi -bird
	Searches for pages that contain the word kiwi but NOT the word bird.

Not all search engines support this.


	

	

	NEAR

	kiwi NEAR bird
	Searches for pages that contain the word kiwi NEAR the word bird.

Different search engines specify different word limits within which the words must appear.  For example, Alta Vista interprets near as being within 10 words, Lycos within 25 words, and AOL as being next to each other, unless the number of words is specified. 

Not all search engines support this.

	

	BEFORE

	kiwi BEFORE bird
	Similar to the near search, however, the word kiwi must appear BEFORE the word bird.

Different search engines specify different word limits within which the words must appear.

Not all search engines support this.



	

	AFTER

	kiwi AFTER bird

	Similar to the near search, however, the word kiwi must appear AFTER the word bird.

Different search engines specify different word limits within which the words must appear.

Not all search engines support this.

	
	


* whether the word in uppercase, the word in lower case or the symbol must be used depends on the individual search engine

#using Google to conduct the search in November, 2003

Figure 5.
Common Boolean operators and examples of their use by search engines

In addition to these Boolean operators, many search engines also support the use of other functions at the keyword entry stage.  Figure 6 shows some of the more common of these functions.

	Function
	Explanation

	PHRASES

	“kiwi bird”
	Searches for pages that contain the exact phrase enclosed in quotation marks.

Most search engines support this.

	

	WILDCARDS

	kiwi*
	Searches for words that begin with the exact letters prior to the asterisk, with any letter or combination of letters where the asterisk is.  In this example, kiwis and kiwi would both be found.

Some search engines support this.

	

	STEMMING

	kiwi
	Related to wildcards, with the only difference being you don’t need to add the asterisk, so in this example kiwi and kiwis would both be found.

Some search engines support this.

	

	PARANTHESES or NESTING

	kiwi AND (bird |animal)
	The use of parentheses to indicate which command or set of commands should be dealt with first, with those within parentheses dealt with first.

Some search engines support this.

	
	


Figure 6.
Other common functions used by search engines at the keyword entry stage

Most search engines also have ‘advanced features’ options.  They may provide searches for words specifically in the title, URL, host, domain or links.  They may also offer features such as:

· related searches

· clustering

· find similar

· search with results

· specify language

· page translation

· port filter/warning

· specify file format

· specify when last updated

Some search engines also offer users the opportunity to alter or adapt the way results are presented in the advanced features option, for example, by altering the number of listings, requiring the date to be displayed, displaying only the titles or sorting the results by date.

How do people search for information on the Web?

Until recently, very little has been known with regard to how people use search engines to find information on the Internet.  In 2000 Jansen and Pooch published a “review of all Web-searching studies that deal with studies of searching using Web search engines” (p. 237), reporting on three such studies. Jansen and Pooch were unable to compare these studies due to the different approaches taken, and the different information provided. 

A number of studies exploring the use of search engines to find information other than those included in Jansen and Pooch’s (2000) review have been published (eg, Bilal, 2000, 2001, 2002; Nachmias & Gilmad, 2002; Schacter, Chung & Dorr, 1998; Wallace & Kupperman, 1997).  In 2002, Nachmias and Gilmad explored how 54 graduate students, who were regular users of the Internet, found information on the Internet.  These students were given a review of online search methods and a list of commonly used search engines before their performance at three search tasks (finding a picture of the Mona Lisa, finding a complete text of Robinson Crusoe or David Copperfield and finding an apple pie recipe that was accompanied by a picture) was tracked and analysed.  Students were able to complete the tasks in any order, and there was no time limit.  Only 15% of students successfully completed all three tasks, with 39% and 42% completing two and one tasks, respectively, and 6% of students failing to successfully complete any of the three tasks.  Students spent between one and 56 minutes on each task.

From their analysis of the search behaviours of these students, Nachmias and Gilmad (2002) identified three general types of search strategy, as well as a number of subtypes, used by students in attempting these tasks (see Table 2).  The students in this study used search engine strategies almost three times more than they did browsing strategies, and tended to use simpler strategies (eg, keyword search) most frequently, with complex strategies (eg, Boolean search) used only rarely.  This is exemplified by the finding that the most common strategy was the use of a single keyword within a search engine.


Table 2:
Participants’ search strategies as identified by Nachmias and Gilmad (2002; p 481)

	Strategy
	Description
	Example

	Search engine strategies
	
	

	Keyword search
	Direct typing of the query subject
	Typing the words “Mona Lisa”

	Wide search definition
	Searching using a broad query
	Searching for art and painting to find the Mona Lisa

	Complex search
	Cross searching with more than one keyword
	“Picture” “Mona Lisa” “Louvre”

	Use of general knowledge
	Using information that is not mentioned in the search task
	Searching for the Mona Lisa mentioning Leonardo Da Vinci

	Computer convention
	Using a computer convention
	File suffixes (eg, .gif, jpeg)

	Boolean search
	Using Boolean syntax
	Louvre and Mona Lisa

	Browsing strategies
	
	

	Using a directory
	Browsing through a directory or catalogue
	Yahoo! directory of topics

	Accessing a specific portal
	Look for the subject of interest (requires preliminary knowledge)
	www.artnews.com

	Direct access strategy
	
	

	Direct typing
	Simply type a URL
	www.monalisa.com


Children searching for information

Schacter et al (1998) noted that “children’s information seeking and use of the Internet are virtually unexplored areas” (p. 840).  They explored the search behaviour of thirty-two 5th and 6th grade students (equivalent to Year 6 and 7 students in NZ) who were asked to complete two search tasks (finding the three types of crime that happened most in California and also finding information regarding what should be done to reduce crime in California).  Children viewed an instructional software tutorial on the use of Netscape, and then had 25 minutes to complete each task, with task order counterbalanced.  The children in Schacter et al’s (1998) study generally did not perform well on the tasks, with only two children correctly identifying the three types of crimes that happened most in California.  Almost all children (30 of 32) found at least some information related to ways to reduce crime, however, the information they found was generally incomplete in terms of fully addressing the issue.  The majority of students (21) used only one search engine, with 11 using more than one (this difference did not reach statistical significance).  Most children (20 of 32) used natural language in their queries, entering complete sentences rather than keywords.  None of the children used complex search strategies such as the use of Boolean language or phrase searching, and they didn’t appear to plan their search strategies.  Schacter et al (1998) divided children’s search behaviours into three types:

analytic:
entering queries;

browsing:
visiting/revisiting webpages (including through the use of forward, back, and reload buttons); and

scan-and-select:
returning to results page from a search.

They found that over 80% of children’s information seeking behaviour was browsing, with scan-and-select behaviour being the next most common.

Wallace and Kupperman (1997) observed four pairs of 6th grade (Year 7) students who were undertaking Internet searches looking for the answer to a question they had come up with as part of a week-long activity in a unit of work on ecology.  The students they observed didn’t use feedback from the search engine to improve or refine their searches.  They noted that these students tended to feel they were succeeding if they could reduce the number of results or hits that were returned, and sought suitable answers to the questions they were posing, rather than seeking understanding.  The pairs of students in this study didn’t explore much, never going further than five links away from the original search page, and spending, on average, less than one minute per page.  Although the students in the study had been part of a class lesson on Web searching, they only used the basic functions of the search engine in their actual search.

Like Wallace and Kupperman (1997) and Schacter et al (1998), Large and Beheshti (2000) found that even with training students generally only used the basic features of search engines, with most not utilising techniques such as the use of quotation marks to search for an exact phrase.  Their study of fifty-three 12 year old students found that students had difficulty determining what search terms to use, and frequently became frustrated at the number of results they got, and especially the number of inappropriate results.  They noted that these students tended not to use the online help that was available, instead relying on other students and their teacher.   

Bilal (2000, 2001, 2002) has published a series of articles based on her investigation of 7th grade science (Year 8) students use of Yahooligans!, a search engine designed for children, that allows both keyword and subject category searching.  Ninety students were invited to participate, with 22 eventually taking part once parental and student consent was obtained, and three used for piloting. However, the number of students who participated in each task, and whose results were available for each task, varied somewhat due to absences and technical failures.  The students undertook three searching tasks, each with a different characteristic, as Table 3 shows.   Children undertook the tasks in the order they are presented on the table, on the Monday, Wednesday and Friday of one week.  They were given no instructions as to how to do the tasks, or in how to use the search engine, but were encouraged to ask questions as needed.


Table 3:
Description of tasks used in Bilal’s series of studies of 7th grade science students’ use of Yahooligans!

	Task Type
	Paper
	Task
	Time limit
	Results based on

	Factual
	Bilal 2000
	How long do alligators live in the wild and  how long in captivity?
	30 mins
	14 students

	Self-generated
	Bilal 2002
	Students choose a topic of interest, then a specific topic or question
	45 mins
	15 students

	Research
	Bilal 2001
	How is ozone depletion affecting forests?
	30 mins
	13 students


In Bilal’s (2000, 2001, 2002) studies, half of the children (50%) succeeded in finding the correct answer to factual question, while 69% of the children were partially successful at the research task, with the remaining 31% failing to find any information relevant to the task.  The majority of children (73%) were successful at finding the information they wanted in the self-generated task, with the remaining children either unable to find the information, or unable to decide on an aspect of the topic for which to look for information.  Students tended to use keyword searching for their initial search, rather than looking at the subject hierarchies, with 64%, 87% and 69% of students using keywords for the factual, self-generated and research tasks respectively.  Students varied in the number of moves they subsequently made, for example making between 6 and 28 moves in the factual task.  Children also repeatedly backtracked, looped (ie, returned to websites they’d previously been to, or repeated a search they had already done) and followed hyperlinks in their searches.  They made a number of spelling mistakes when undertaking keyword searches, and some children also used natural language for their queries, while none used Boolean operators.

Throughout these studies children searched for information on a variety of tasks.  Generally they used simple one word keyword searches, using few advanced strategies (such as Boolean commands, phrase searching etc).  Some used natural language, some made spelling mistakes, and none appeared to have a planned search strategy.  However, despite these limitations, these studies show that children can use search engines to find a variety of information, although their searches are not always successful.  The question of interest, then, is what factors play a role in determining whether searchers are able to locate the information for which they were looking?  The literature has identified a number of factors that affect search performance, and these can be divided into two broad categories.  Firstly, the skills and knowledge that are necessary for successful searching, and secondly, factors associated with all aspects of the search, the searcher, the search engine and the search topic that may affect search performance.

Skills and knowledge necessary for successful searching

Previous research exploring children’s search behaviour on online library catalogues (eg, Borgman, 1996; Solomon, 1993) has divided the necessary skills or knowledge in different ways.  Borgman (1996), for example, identified three areas of knowledge or skills that were necessary for effective catalogue searching:

· Conceptual knowledge of the information retrieval process - translating an information need into a searchable query;

· Semantic knowledge of how to implement a query in a given system - the how and when to use system features; and

· Technical skills in executing the query - basic computing skills and the syntax of entering queries as specific search statements (Borgman, 1996, p. 495).

More recent research into children’s searching using the Internet has identified a number of other types of knowledge that are necessary for successful searching using this media, and they can be divided into three categories of skills or knowledge: search skills/knowledge of process; system skills/knowledge of system; and general skills/knowledge.  

Search skills/knowledge of process

This factor encompasses the skills and knowledge that are necessary to search for information using any media.  As such, it includes the ability to identify research questions (eg, Eagleton & Guinee, 2002; Schacter et al, 1998), formulate queries and conduct searches, revising where and as necessary (eg, Bilal, 2001; Large & Beheshti, 2000), and knowing how and when to expand or narrow topics of interest  (eg, Eagleton & Guinee, 2002).  It also encompasses the knowledge necessary to synthesise and evaluate the information found, taking into account such factors as the author of the work and their credibility (eg, Eagleton & Guinee, 2002; Schacter et al, 1998).

Specific skills/knowledge of system

Searching the Internet requires specific skills and knowledge.  Students must understand how the different search engines work, so that they can make a good choice of which search engine or engines to use, and can also make effective use of it (eg, Bilal, 2001, 2002).  This includes knowledge such as how to use Boolean logic, which search engines support natural language and what punctuation should or should not be used (eg, Bilal, 2000; Bilal & Watson, 1998).

General skills/general knowledge

In order to conduct searches effectively, students have to know how to use a computer.  If they choose to use keyword searching they also need to spell keywords correctly, and to have the reading ability to read and understand the results (eg, Bilal & Watson, 1998; Fidel et al, 1999).  They may also need knowledge of the area in which they are looking for information, so that they know what words will be effective keywords to use, or in which subject category they should look (eg, Bilal, 2000, 2001, 2002).  At least some knowledge of the topic will also aid them in determining which of the sites presented in the results page are likely to give them the information they need.

Factors that may affect search performance

A number of factors associated with the searcher, the search engine and the search topic have been identified as affecting either the success of a search, or how the search is carried out.  These include the type of task, limitations of the search engine, and individual characteristics such as gender, study approach, cognitive style and perceptions of and experience with the Internet.

Type of task

Bilal’s series of studies compared children’s search performance of three different types of tasks:  factual; research; and self-generated.  As measured by their success rates, children found the research task more difficult than the factual task (Bilal, 2001) and the self-generated task easier than either of the other tasks (Bilal, 2002).  Children also conducted more searches in the self-generated task than in the research task, conducting the most searches in the factual task.  When searching for the self-generated task, children were more successful when they browsed than when they used keywords (Bilal, 2002).  Bilal (2000, 2001) also found that children who were unsuccessful at the tasks used natural language, and did more looping, more moves, scrolled less, used fewer hyperlinks and entered fewer homepages than did the children who successfully completed the task.  

Schacter et al (1998) also explored whether the type of task affected the success rates of 5th and 6th grade (Year 6 and 7) children’s searching. They looked at children’s search performance on a ‘well-defined’ finding and an ‘ill-defined’ searching tasks (finding the three types of crime that happened most in California and finding information regarding what should be done to reduce crime in California, respectively). Children performed much better on the ill-defined task (30 out of 32 finding some information) than the well-defined task (16 out of 32 finding some information).  Overall children used browsing (visiting/revisiting webpages) more than either analytic (entering queries) or scan/select (returning to results page) behaviours, and used analytic searches more on the well-defined than the ill-defined tasks. However, children found more information, and more relevant information, when searching on the ill-defined task.  It must be noted, however, that children finding more information on the ill-defined task may be, in part at least, due to the wording of the question that instructed them to find three pieces of information for this task.  Schacter et al (1998) also looked at children’s perceptions of how well they had completed the tasks, comparing these with the ratings of experts.  They found that experts and children did not differ on how they rated children’s performance on the ill-defined task, however, children overestimated how well they performed on the well-defined task.  Schacter et al (1998) also found that gender affected the children’s search behaviour in these two tasks. Overall, boys undertook more information seeking behaviours than did girls, however, girls browsed more than boys.  Also, girls used more analytic behaviour than boys in the ill-defined task, but not in the well-defined tasks.  

Individual differences

In addition to gender differences in search behaviour, other individual differences have been found.  Ford, Miller and Moss (2001) explored the relationships between the search performance of 69 Masters’ students and individual differences (cognitive styles, Web and search engine experience, perceptions of the Internet, study approaches, age and gender).  Their initial results suggested that older students, males and those with low levels of cognitive complexity were more effective in their search performance, while Internet experience made no difference.  Further exploration of the results showed that age and gender were significantly correlated, with gender being the factor that was related to search performance, rather than age.  They also found a number of other relationships, with a poor search performance linked to specific cognitive styles, study approaches and perceptions of the Internet.  Palmquist and Kim (2000) also explored the role of cognitive style on search behaviour, and reported that it had an effect only if the searcher was a novice.  In order to reach this conclusion, however, they raised the significance level to 0.1, so their finding must be treated with caution.

Experience

In Bilal’s (2000, 2001) studies of children’s search performance of three different types of tasks unsuccessful children had less Web experience and less knowledge of the search engine than the successful children.  Children’s domain and topic knowledge and their reading ability were not, however, related to whether their search was successful or not.  Lazonder and colleagues (Lazonder, 2000; Lazonder, Biemans & Wopereis, 2000) took a different approach, and instead of looking at search performance on different tasks, looked at search performances during different stages of the search, and the effect experience had on searchers’ performance at each stage.  Lazonder divided Web searching into two phases, locating the site and locating the information within the site, and maintains that each phase includes four activities:  “goal formation, strategy selection, strategy execution, and monitoring” (Lazonder, 2000, p. 327).  Figure 7 shows this process pictorially.  

In the first study, Lazonder (2000) explored 4th grade (Year 5) students’ search performance in the first phase of this model, locating the site.  Students were classified as novice (fewer than 10 hours of experience, and not particularly proficient) or experts (over 50 hours of experience, fairly proficient) and were asked to complete three tasks of varying complexity.  The complexity of the task was determined by the “level of inferencing required to deduce the site’s URL from the task description” (Lazonder, 2000, p. 330).  In the low complexity task the URL was given in the task, in the medium complexity the URL could be inferred from the task, while in the high complexity task the URL could not be inferred.  Being given the tasks meant the first step of the process, identifying the goal had already been completed, so performance was assessed on the remaining steps of strategy selection, strategy execution and monitoring.
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Figure 7.
Process model of information searching on the WWW (adapted from Lazonder, 2000, p. 327)

Lazonder (2000) found that experience affected the initial strategy selection step of the process, with experts requiring less time to select strategies, and selecting better strategies, in the low and medium complexity tasks.  There were no differences in strategy selection at task three, the most complex task, probably because the task didn’t contain references to a site, and so experience at using the Internet would not be of benefit.  At the third step experts were faster at executing the strategy in task one, with no differences in tasks two or three.  Further investigation showed that experts were faster than novices in the first task as they made fewer mistakes than novices.  By the second and third tasks, however, novices made fewer errors, and spent less time exploring the search engine, probably because they had already explored the system and discovered some common errors as they completed the first task.  There were few differences in the fourth step, monitoring, although experts were faster overall at task three.  Novices’ performance on task three was widely varied, and there were few, if any, systematic differences between novices and experts in the way they approached the search.  Lazonder (2000) concluded that although the groups differed on their system knowledge and skills, which affected the strategy selection and execution steps, they did not differ in their information searching skills, as shown in the monitoring step.  He also noted that none of the participants used the search engine to its potential, or took full advantage of the information provided in results screens.

In a study further exploring the relationship between Internet experience and its effect on different stages of searching, Lazonder et al (2000) compared the performance of experts and novices at locating sites and locating information on sites.  Experts and novices were classified as they were in the previous study, and were asked to complete the same tasks.  In line with Lazonder’s (2000) conclusions, experts were faster at locating sites, completed more tasks successfully and needed less time and fewer actions to do so, than were novices.  There were, however, no differences between experts’ and novices’ performances at locating information on a site, once it had been located.

Search engines

In her studies of children’s performance on a series of tasks using Yahooligans! Bilal (2000, 2001, 2002) identified a number of ways in which the search engine itself, and its design, affected children’s search performances.  As she noted (Bilal, 2000, p. 654):

Lack of search instructions, search examples, and error recovery methods form both Yahooligans!’ search and retrieval interfaces increased search repetition under inappropriate syntax.  In addition, the limited instructions and guidance provided under Yahooligans!’ online Help compounded children’s retrieval problems.

Bilal (2000, 2001, 2002) noted a number of others ways in which Yahooligans! affected children’s performance, including the lack of a spell-check or correction function, and a confusing and cluttered screen.  In addition, in the Yahooligans! home page the keyword search is presented above the directory options, despite the fact it is designed as a directory based search engine.  This, Bilal (2000, 2001, 2002) believes, may have encouraged children to use keywords rather than the directory options.

From these studies it is apparent that children’s performance on Web searching tasks is dependent on a number of factors, related to the child, the task to be performed and the search engine to be used.  Children’s knowledge and skill at researching and using ICT, as well as their general knowledge all play a part in determining how well they will perform, as does their search experience and gender.  In addition, the nature of the task to be performed affects children’s performance, as can the search engine they use.  Lazonder et al (2000) found that the effect of factors such as these affected different stages of searching, with experience and knowledge related to search engines affecting the ability to locate appropriate sites, but not information within the sites.

Present study

In the present study, children’s performance at finding information on two topics (kiwi and Kingston) using either the Internet or Seeker, the NEMP model of the Internet, was compared, for the purpose of evaluating the effectiveness and validity of the model as a measure of children’s search performance.  

Method

Participants

Twelve Year 4 students from each of 6 schools (a total of 72 students) and 12 Year 8 students from a further 6 schools (a total of 72 students) (a sample of approximately 5% of the original research) within the Otago/Southland region were originally invited to take part in the research.  If fewer than 12 students from a school had responded after two weeks, then an additional 12 students were invited to participate.   In some cases more than 12 students from a school returned consent forms, in which case all students who had given consent were given the opportunity to complete the tasks.   A total of 99 students (54 Year 4 and 45 Year 8) completed the tasks. 

Table 4 shows the gender of students taking part at each year level.  At Year 8, very similar numbers of male and female students took part (22 and 23 respectively) while at Year 4 nearly 60% of the participants were male.


Table 4:
Number of male and female students at each year level

	
	Male
	Female
	Total

	Year 4 students
	32
	22
	54

	Year 8 students
	22
	23
	45

	Total
	54
	45
	99


Procedures

Schools in the Otago/Southland area of New Zealand were randomly selected to participate in this study.  School principals were contacted and given a brief outline of the study, and asked whether they would be interested in participating.  If they were, then an information pack was sent to the school.  This pack contained detailed information about the study, its aims and what the students and school would be required to do and provide.  If schools were happy to participate, they were asked to return a form indicating this, as well as the name of a liaison person, a class list of all students at the year level of interest (either Year 4 or Year 8), and a form indicating which days would be suitable for the research to be undertaken at their school.  Suitable dates were allocated to each school, with schools informed of the dates allocated, and asked to ensure that a room with a power plug and access to a phone line or the school network, or access to a computer with Internet access, was available to the researcher.

Using the class lists returned by the schools, students were randomly selected to take part in the research.  The list of selected students was then sent to the school, and they were asked to contact the researchers if any of the students were likely to need special assistance to complete the tasks.  In a number of cases schools felt students would be unable to cope with the tasks.  In each case, the researchers discussed the student(s) situation with the school, and an agreement was reached as to whether the student would be able to complete the task.  Where it was agreed that students would not be suitable participants, they were replaced with another randomly selected student.  Information packs for the students, enclosed in an envelope with the student’s name on it, were then sent to the schools for distribution.  These information packs included an information sheet for the student (in the form of a letter), an information sheet for their parents/guardians, and a consent form to be signed by both the student and their parent/guardian and returned in the freepost envelope provided.  Where insufficient numbers of consent forms were received, additional students were randomly selected and the same procedure followed.  Participants were then randomly assigned to either the compact model group or the Internet group.

At each school students were seen by the female researcher individually and in random order.  They were first asked to answer two questions - how often they had previously searched for information on the Internet on a computer at school, and how often they searched for information on the Internet on a computer at home.  Students were then asked to complete the same information searching tasks as were used in the 2001 NEMP information skills task list (Table 5 shows the questions and instructions for each task).  Children had up to 10 minutes to complete each task, and the researcher noted their actions and comments as they searched for the answers.  Following completion of the searching tasks children were asked a series of questions regarding their previous experience with searching for information on the Internet.  

Similar procedures were followed irrespective of whether children were using the compact model or the Internet to complete the tasks, as Table 5 shows.  Children using the Internet were presented with the Google (NZ) home page, but were told to use whatever means of searching they usually would, and were helped to get to the home page of their usual search engine, where appropriate and if needed. A number of students, at both year levels, already knew the answers to some of the questions and their responses were excluded from the analyses relating to these questions.
Table 5:
Questions and instructions used in the current study

	
	Model
	Internet

	kiwi

	
	Use the Internet on the computer to search for information about birds called kiwi.

	
	The computer shows a search engine.  

	
	Use keywords for your search, not Web addresses.


	Search for answers to the questions in the way you usually would.

	all students
	1. How did the kiwi get the name kiwi?  Use the Internet to find out and tell me.

	Year 8
	2. There are five kinds of kiwi in new Zealand.  Find the names of three kinds of kiwi.

	Year 8
	3. Kiwi make their nests in different places.  Find one place where kiwi might make their nests?

	Kingston

	
	Imagine your family is planning a holiday to Kingston, New Zealand.

	
	The Computer shows a search engine.
	

	
	Use keywords for your search, not Web addresses.
	Search the Internet for answers to the questions in the way you usually would.

	all students
	1. If you need accommodation in Kingston, New Zealand, where can you stay?

	all students
	2. Kingston is famous for a special ride.  What is it called?

	Year 8 
	3. How much does it cost for a family to go on the ride?

	Additional questions

	
	Why did you do the searches that you did?

	
	What would you usually do?

	
	Has someone taught you ways of usually doing searches?

	
	What search engines do you usually use?

	
	Did you notice any differences between using this model and using the Internet?


Ethical considerations

This research study was approved by the University of Otago Ethics Committee.  The participants and their parents/guardians were informed about the rights associated with their participation in this study and were given full explanations of the nature of this study. 

Results

Participants’ characteristics

Previous research shows that Web experience plays a role in determining search success (eg, Bilal, 2000, 2001) and that gender may be a factor as well (eg, Schacter et al, 1998).  It is therefore important to determine whether the model and Internet groups differed in composition in terms of their gender or the search experience of the students before comparing their performance on the search tasks.

Search experience

In the study, participants were asked to report how frequently they searched the Internet at home and at school.  Table 6 shows the distribution of search experience using computers at school and at home for students in the model and Internet groups.  A one-way Analysis of Variance (ANOVA) was conducted to show that at Year 4, there was not a significant difference in search experience between the two groups, either at home (F(1,53)=1.03, p>.1) or at school (F(1,53)=.26, p>.5).  At Year 8, however, there was a significant difference between the two groups in search frequency at school (F(1,44)=5.95, p<.05) and at home (F(1,44)=4.17, p<.05).  


Table 6:
Percentage of students, by group, indicating frequency with which they searched the Internet at home and school

	
	% responses

	
	at school
	at home

	Year 4 students
	Model
	Internet
	Model
	Internet

	most days
	7.4
	3.7
	18.5
	14.8

	more than once a week
	3.7
	7.4
	18.5
	14.8

	less than once a week
	55.6
	37.0
	33.3
	37.0

	never
	33.3
	51.9
	29.6
	33.3

	Year 8 students
	Model
	Internet
	Model
	Internet

	most days
	18.2
	0.0
	63.6
	43.5

	more than once a week
	45.5
	34.8
	27.3
	21.7

	less than once a week
	27.3
	43.5
	4.5
	13.0

	never
	9.1
	21.7
	4.5
	21.7


From Table 7 it is apparent that Year 8 students in the model group searched the Internet more frequently at school and at home (on a scale of 1 - 4 where 1 = most days and 4 = never).  The difference in search frequency between the Year 8 model and Internet groups has been taken into account when comparing their performance on the search tasks in the following sections.


Table 7:
Means and standard deviations of Internet search frequency of Year 8 students in each group

	
	model
	Internet

	
	mean
	standard deviation
	mean
	standard deviation

	school
	2.27 
	.88
	2.87
	.76

	home
	1.50 
	.80
	2.13
	1.22


Gender

The gender distribution of the two groups was also examined.  The percentages of male and female students in each group are shown in Table 8.  One-way ANOVAs on children’s gender in the two search groups showed that they did not differ significantly at Year 4 (F(1,53)=.29, p>.5) or Year 8 (F(1,44)=.2, p>.1).


Table 8:
Percentages of male and female students in each group

	
	
	model
	Internet

	Year 4
	male
	55.6
	63.0

	
	female
	44.4
	37.0

	Year 8
	male
	45.5
	52.2

	
	female
	54.5
	47.8


Search performance on the model as compared to the Internet

The main question to be answered in this study is whether children’s performance on the search tasks is affected by whether they were using the model or the Internet.  The percentage of children who found the correct answer to each question, by group, is shown in Table 9.  This table shows that between 22% and 26% of Year 4 students who used the model were able to find the correct answer to the questions, as compared to 15% and 19% of the students using the Internet doing so. One-way ANOVAs were conducted on the three questions the Year 4 students were asked to respond to and it was found that whether they used the model or the Internet to find the answers was not a factor that affected their performance (see Table 10 for details of results).  

There was a much bigger range of Year 8 students who found the correct answers to the six questions asked, with between 62% and 83% of children using the model able to find the correct answers and between 48% and  87% of children using the Internet doing so (see Table 9).  The lowest success rate was for students searching the Internet for how the kiwi got its name (48%), with students in the Internet group also getting the highest success rate, for finding the names of three types of kiwi (87%). One-way Analyses of Covariance (ANCOVAs), taking Year 8 students’ reported search frequency at home and school into account, showed that whether Year 8 students were using the model or the Internet did not affect whether they answered the kiwi or Kingston questions correctly (see Table 10).

As there was no difference in students’ ability to find the correct answer between those using the Internet and those using the model, it would appear that the model does replicate the Internet, at least in terms of searching for the answers to these questions. 
Table 9:
Percentages of Year 4 and 8 students, by group, who found the correct answer

	KIWI
	% responses

	
	Year 4 students
	Year 8 students

	
	model
	Internet
	model
	Internet

	1.
How did the kiwi get the name “kiwi”? Use the Internet to find out and tell me.
	
	
	
	

	sound of cry (kee-wee-kee-wee)
	22.2
	14.8
	72.7
	47.8

	
	
	
	
	

	2.
There are five kinds of kiwi in New Zealand. Find the names of three kinds of kiwi. 
	
	
	
	

	3 of:
Spotted (little, great)
	
	
	
	

	Brown (Okarito, North Island, South Island)


Tokoeka (Haast, Southern)



	-
	-
	77.3
	87.0

	
	
	
	
	

	3.
Kiwis make their nests in different places. Find one place where kiwi might make their nests. 
	
	
	
	

	Any of:
	
	
	
	

	hollow logs, under tree roots, natural holes, burrows, dens
	-
	-
	61.9
	72.7

	
	
	
	
	

	KINGSTON
	
	
	
	

	1.
If you need accommodation in Kingston, New Zealand, where can you stay?
	
	
	
	

	Kingston Stream Holiday Camp
	25.9
	18.5
	68.2
	65.2

	
	
	
	
	

	2.
Kingston is famous for a special ride. What is it called?
	
	
	
	

	The Kingston Flyer
	22.2
	18.5
	83.3
	81.3

	
	
	
	
	

	3.
How much does it cost for a family to go on the ride? 
	
	
	
	

	$34 one way and $44 return
	-
	-
	68.2
	69.6

	only one of above
	
	
	18.2
	4.3



Table 10: 
F-statements and significance levels of one-way ANCOVAs of students’ group on their answers to the questions, taking their search frequency into account

	
	Year 4
	Year 8

	
	F statement
	significance
	F statement
	significance

	kiwi - name
	F(1,52)=.93
	p>.1
	F(1,44)=2.70
	p>.1

	kiwi - kinds
	
	
	F(1,44)=.03
	p>.1

	kiwi - nest
	
	
	F(1,42)=.08
	p>.1

	Kingston - stay
	F(1,51)=.52
	p>.1
	F(1,44)=.52
	p>.1

	Kingston - ride
	F(1,52)=.33
	p>.1
	F(1,33)=.00
	p>.1

	Kingston - cost
	
	
	F(1,44)=.19
	p>.1


Stages of information searching on the Internet

As stated earlier, Lazonder (2000) believed that there were two stages to information searching:  locating the site; and subsequently locating the information within the site.  This was confirmed by his finding that students classified as being expert users of the Internet were better at locating sites than were novice users of the Internet, while there was no difference in expert and novice users’ ability to locate information within a site, once the site had been located.  

Table 11 shows the number of students in the current study who found sites containing the answers, and who subsequently identified the correct answer within that site.  Only 32% and 42% of the Year 4 students using the model and the Internet, respectively, of those who located the site containing the answer to the kiwi name question correctly identified the answer.  In terms of the Kingston questions, 78% and 86% of students using the model who found sites with the answers identified the correct answers, while 50% and 100% of students using the Internet who found sites with the answers identified the answers.  Year 8 students were better than Year 4 students at being able to identify the correct answers once they had found the correct site, regardless of whether they were using the model or the Internet.  On the kiwi questions, between 57% and 75% of the model Year 8 students who found sites containing the answers correctly answered the questions, with between 53% and 87% of Internet students doing so.  Year 8 students were better at doing this on the Kingston question, with between 79% and 100% of the model students and 94% and 100% of the Internet students who had found the correct site subsequently answering the question correctly.  

At both year levels, students were better at locating the correct answer within the site on the Kingston questions than the kiwi questions.  This may be because the sites containing the answers to the Kingston questions had less text than those containing the answers to the kiwi questions, making it easier for students to find the answers. In all but the Kingston cost question, more students using both the model and the Internet located sites containing the answer than sites containing a link to the answer.  The Kingston cost question was the exception, however, this is not unexpected as there was a link to this answer from the site containing the answer to the previous Kingston question (Kingston ride).  No Year 4 students, in either the model or Internet groups, who found sites containing links to the correct answer followed these links.  A number of Year 8 students, however, did follow links to sites containing the answers, with very similar proportions of students doing so from each of the model and Internet groups.

In this study any differences in students’ performance using the model compared to the Internet would be predicted to occur in the first stage (locating the site) rather than the second (locating the information within the site).  No difference in the performance of students using the NEMP model and the Internet would be expected on the second stage of Lazonder’s (2000) model because the NEMP model and the Internet do not differ in terms of the information presented to students once they have entered a website, because in both cases these are actual webpages taken directly from the Internet.  Rather, the Internet and the model differ in terms of the database of webpages which they search, and the way in which they interpret the keywords entered by students, both of which affect the list of sites presented to children in response to their queries.  If these differences were to have any effect on students’ performance it would be at the first stage of Lazonder’s (2000) model, locating the site, which has yet to be assessed.

Table 11:
The number of students, using the model and the Internet, who found sites that contained the answer, and who subsequently identified the correct answer from within that site

	
	Year 4
	Year 8

	

	model
	Internet
	model
	Internet

	kiwi - name
	
	
	
	

	site with answer
	17
	9
	21
	16

	site with link (followed link)
	2 (0)
	3 (0)
	5 (0)
	5 (0)

	found answer (total)
	19
	12
	26
	21

	identified answer
	6 
	5 
	16 
	11

	% of those finding the site who identified the answer
	32
	42
	62
	53

	kiwi - types
	
	
	
	

	site with answer
	
	
	20
	19

	site with link (followed link)
	
	
	4 (4)
	4 (4)

	found answer (total)
	
	
	24
	23

	identified answer
	
	
	18
	20

	% of those finding the site who identified the answer
	
	
	75
	87

	kiwi - nest
	
	
	
	

	site with answer
	
	
	18
	17

	site with link (followed link)
	
	
	5 (4)
	5 (4)

	found answer (total)
	
	
	23
	22

	identified answer
	
	
	13
	18

	% of those finding the site who identified the answer
	
	
	57
	82

	Kingston - stay
	
	
	
	

	site with answer
	8
	9
	15
	16

	site with link (followed link)
	1 (0)
	1 (0)
	0 (0)
	0 (0)

	found answer (total)
	9
	10
	15
	16

	identified answer
	7
	5
	15
	15

	% of those finding the site who identified the answer
	78
	50
	100
	94

	Kingston - ride
	
	
	
	

	site with answer
	7
	5
	14
	13

	site with link (followed link)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	found answer (total)
	7
	5
	14
	13

	identified answer
	6
	5
	14
	13

	% of those finding the site who identified the answer
	86
	100
	100
	100

	Kingston - cost
	
	
	
	

	site with answer
	
	
	0
	3

	site with link (followed link)
	
	
	19 (18)
	14 (14)

	found answer (total)
	
	
	19
	17

	identified answer
	
	
	15
	17

	% of those finding the site who identified the answer
	
	
	79
	100


One-way ANOVAs (model v Internet) were conducted on children’s performance at locating websites containing the answers, or links to sites with the answers.  The results of these ANOVAs showed that whether Year 4 students were using the model or the Internet did not affect whether they located sites containing information that would enable them to answer the two Kingston questions (see Appendix B for details of all F-statistics and probabilities).  However, whether Year 4 students were using the model or the Internet did have a significant effect on their ability to locate sites containing information regarding the name of the kiwi.  The means show that students using the model (M=.76, SD.09) were more likely to locate sites containing this information than were students using the Internet (M=.46. SD=.51).  Whether Year 8 students were using the model or the Internet, with search experience as a covariate, did not affect whether they found sites containing the correct information.

Another area along these lines which would be interesting to explore is how often sites containing the correct information came up in the first ten search results, and how good students were at identifying which sites of the results they should enter.  Unfortunately the data that was collected does not allow this analysis.

The effects of gender on performance

Table 12 shows the percentage of male and female students at each year level who correctly answered the questions, and also the percentages who located sites containing the answers.  At Year 4, a higher percentage of female students correctly answered the questions and also located sites containing the answers than male students.  A higher percentage of female Year 8 students than males also correctly answered the questions,  however, the percentages of male and female Year 8 students who located sites containing the answers were more similar.

Table 12:
Percentage of male and female students who correctly answered the questions and located sites containing the answers 

	
	Correctly answered questions
	Located sites containing the answers

	Year 4
	male
	female
	male
	female

	kiwi
	
	
	
	

	name
	13.3
	33.3
	56.7
	66.7

	Kingston
	
	
	
	

	stay
	17.2
	33.3
	27.6
	47.6

	ride
	26.3
	31.6
	26.3
	36.8

	
	Correctly answered questions
	Located sites containing the answers

	Year 8
	male
	female
	male
	female

	kiwi
	
	
	
	

	name
	45.5
	73.9
	81.8
	100.0

	types
	81.8
	87.0
	100.0
	91.3

	nest
	63.6
	81.0
	95.5
	91.3

	Kingston
	
	
	
	

	stay
	54.5
	78.3
	59.1
	78.3

	ride
	66.7
	94.4
	66.7
	94.4

	cost
	59.1
	82.6
	72.7
	87.0


The gender of students did not affect their ability to report the correct answer at either Year 4 or Year 8 (see Appendix C for details of analyses).  At Year 4, the gender of students also did not affect their ability to find sites containing the correct answer, or links to the correct answer.  However, at Year 8 level, students’ gender did affect their ability to locate sites containing the correct answer, for both the kiwi name and Kingston ride questions.  Female students were more likely to find the site containing the answer to the kiwi name question (M=1.00, SD=.00) and the Kingston ride question (M=.94, SD=.24) than male students (M=.81, SD=.39 and M=.67, SD=.49, respectively).

It was also of interest to see whether gender had differing effects on students’ performance depending on whether they were using the model or the Internet.  Table 13 shows the percentage of male and female students, using the model and the Internet, who correctly answered the question, or found a site containing the answer.  At Year 4, female students using the Internet performed better, on both measures, than male students using the Internet.  In terms of the performance of Year 4 male and female students using the model, female students performed better than males, on both measures on the kiwi name and Kingston stay questions, but not as well as male students on the Kingston ride question.  The comparative performance of Year 8 male and female students using the model and the Internet was more variable, however, female Year 8 students using the model did outperform their male counterparts in terms of correctly answering the questions. 


Table 13:
Percentage of male and female students, using the model and the Internet, who correctly answered the questions and located sites containing the answers

	
	Model
	Internet

	Year 4
	male
	female
	Male
	female

	
	correctly answered the questions

	kiwi - name
	7.1
	45.5
	18.8
	20.0

	Kingston - stay
	23.1
	36.4
	12.5
	30.0

	Kingston - ride
	40.0
	20.0
	11.1
	44.4

	
	located a site containing the answer

	kiwi - name
	71.4
	81.8
	43.8
	50.0

	Kingston - stay
	23.1
	45.5
	31.3
	50.0

	Kingston - ride
	40.0
	30.0
	11.1
	44.4

	
	Model
	Internet

	Year 8
	male
	female
	Male
	female

	
	correctly answered the questions

	kiwi - name
	60.0
	83.3
	33.3
	63.6

	kiwi - types
	80.0
	83.3
	83.3
	90.9

	kiwi - nest
	50.0
	72.7
	75.0
	90.0

	Kingston - stay
	50.0
	83.3
	58.3
	72.7

	Kingston - ride
	50.0
	100.0
	77.8
	85.7

	Kingston - cost
	40.0
	91.7
	75.0
	72.7

	
	located a site containing the answer

	kiwi - name
	90.0
	100.0
	75.0
	100.0

	kiwi - types
	100.0
	83.3
	100.0
	100.0

	kiwi - nest
	90.0
	81.8
	100.0
	100.0

	Kingston - stay
	50.0
	83.3
	66.7
	72.7

	Kingston - ride
	50.0
	100.0
	77.8
	85.7

	Kingston - cost
	70.0
	100.0
	75.0
	72.7


Two-way gender (male, female) by mode (model, Internet) ANOVAs
 were conducted on Year 4 and Year 8 students’ answers to the questions, and on Year 4 and Year 8 students’ ability to locate sites containing the correct answers (see Appendix D for details of the analyses).  Whether male or female students were using the model or the Internet did not affect the likelihood of their finding the correct answers to any of the questions regarding the kiwi, or to the questions relating to where to stay in Kingston, nor did it affect the likelihood that they would locate sites containing the answers to any of the questions. There was, however, a significant interaction between gender and mode on Year 4 students’ answers to the question regarding the name of the ride in Kingston, and on Year 8 students’ answers to the question regarding the cost for a family to go on the ride at Kingston.  Figure 8 shows that male Year 4 students performed better when answering the Kingston name question if they were using the model (M=.36, SD=.51) than those using the Internet (M=.11, SD=.33).  In contrast, female Year 4 students who were using the Internet performed better (M=.44, SD=.53) than those using the model (M=.11, SD=.33).  


Figure 8.
Year 4 responses to the Kingston name question by gender and mode

At Year 8 level, male students who were using the Internet performed better at answering the Kingston cost question (M=.75, SD=.45) than those using the model (M=.40, SD=.52), with the opposite pattern being shown by females (see Figure 9).  The female students using the model (M=.91, SD=.30) performed better than did those using the Internet (M=.70, SD=.48).



Figure 9.
Year 8 responses to the Kingston cost question by gender and mode

The effects of search experience on performance

Previous research has found that search experience has an effect on search performance (Bilal, 2000, 2001, 2002; Lazonder, 2000), with more experienced searchers generally performing better, particularly in terms of locating the relevant sites.   In the current study, one-way ANOVAs of search frequency (at home and at school) on children’s performance found that at Year 8 frequency of searching at home and school was not related to children’s ability to answer the questions (see Appendix E).  There was also no effect of search frequency at home or school on the ability of Year 4 and Year 8 students to locate sites containing the correct answer. However, at Year 4, a significant relationship between search experience and children’s performance was found between home search experience and finding the answer to the Kingston stay question. 

Post hoc tests exploring the relationship between home search experience and the Kingston stay question for Year 4 students showed that Year 4 students who searched the Internet at home less than once per week were more likely to get the Kingston stay answer correct than students who searched the Internet at home with any other frequency (see Figure 10).


[image: image3.wmf]
Figure 10.
Year 4 students’ mean performance on the Kingston stay question by reported Internet searching at home

It would also be interesting to see whether the search performance of the students was affected by their search frequency as well as the mode (model v Internet).  Using search frequency as measured here would result in having insufficient numbers in some cells to carry out the analyses, so for the purposes of these analyses the answers have been combined to produce two measures of search frequency, with the ‘not often’ response incorporating the ‘never’ and ‘less than once per week’ responses, and ‘frequently’ incorporating the more than once per week and most days responses.

The frequency with which Year 4 and Year 8 students searched the Internet at home and at school did not affect students’ performance differently, either in terms of finding the answer or finding sites containing the correct answer, whether they were using the model or the Internet (see Appendix F for details of analyses).  It should be noted, however, that no Year 8 model students reported searching the Internet frequently at home, so no information is available.

Children’s use of strategy while searching

In this study we also investigated whether children using the model searched in the same way as those using the Internet.  As part of the original study, children’s use of three search strategies:  using combinations of keywords; reading the summaries provided in the results page to decide which sites to open; and using the internal search, were noted.  Children’s use of these strategies in the current study was also noted, and Table 14 shows a comparison of search strategies, for the tasks, for the children in the two groups.  From this table it can be seen that at Year 4, a higher percentage of students in the Internet group used each strategy than their counterparts in the model group. In Year 8, however, the percentage of students in each group using each strategy was similar.


Table 14:
Search strategies used by students in each group (in percentages)

	
	Year 4
	Year 8

	
	Model
	Internet
	Model
	Internet

	kiwi
used combinations of keywords
	33.3
	69.2
	72.7
	78.3

	read provided summaries to decide which sites to open
	33.3
	60.0
	45.5
	30.4

	
attempted to use search buttons within sites
	0.0
	12.0
	0.0
	13.0

	
	
	
	
	

	Kingston
used combinations of keywords
	59.3
	77.8
	100.0
	91.3

	
read provided summaries to decide which sites to open
	33.3
	48.1
	27.3
	21.7

	
attempted to use search buttons within sites
	0.0
	3.7
	4.5
	8.7


One-way ANOVAs were conducted to investigate whether there was any difference between children using the model and the Internet in terms of the search strategies they used.  At Year 4, there was no significant difference between the students using the model and the Internet in their reading of the summaries or  use of internal search functions. Year 4 students who were using the Internet, however, were significantly more likely to use combinations of keywords (M=.69, SD=.47) than students using the model (M=.36, SD=.49).  As for the Kingston questions, it was shown that whether Year 4 students were using the model or the Internet did not affect their use of strategies.  For Year 8 students, results show that there were no significant differences in the two groups in terms of the search strategies they used (see Appendix G for details of the F statements and significance levels of these ANOVAs).  

So far the exploration of children’s searching behaviour has been limited to whether they used combinations of keywords, read the summaries or used internal search functions. This does not provide a full picture of how these children did their searching.  Tables 15 (Year 4 students) and 16 (Year 8 students) give a fuller picture of children’s search behaviour.  These tables show how many children attempted to search for the answer to each question (excluding those who already knew the answer, or who decided they no longer wanted to do the task) and the total number of queries (number of times they entered new keywords).  Queries were deemed to be unique when they were different in every way (including capitals etc) from other queries entered by students at their year level.

From Table 15 it can be seen that Year 4 students using the Internet and the model used similar numbers of queries when answering each set of questions.  While answering the kiwi questions the number of unique queries was also similar for students using the model and the Internet, with 24 of 43 and 20 of 37 queries being unique, respectively.  In contrast, when answering the Kingston questions nearly all the queries used by students using the Internet were unique (43 of 45 queries), while three-quarters of the queries used by model students were unique (36 of 49 queries).  Students using the Internet used a higher average number of words/query than students using the model, with this pattern also occurring in terms of their use of natural language, punctuation, capitals and endings.  These latter findings may be related to the former; a higher average number of words/query may increase the likelihood that the queries include natural language, punctuation, capitals or endings.


Table 15:
Number of each type of query used by Year 4 students in searching for the answer to the kiwi and Kingston questions using the model or the Internet
	
	
	kiwi
	Kingston

	
	
	Internet
	Model
	Internet
	Model

	Number of children answering questions
	
	
26
	
25
	
26
	
25

	Queries
	Total
	
43
	
37
	
45
	
49

	
	Unique
	
24
	
20
	
43
	
36

	average number of words/query
	
3.4
	
2.4
	
4.8
	
3.0

	used natural language
	
19
	
12
	
27
	
18

	included punctuation
	
3
	
1
	
4
	
1

	used capitals
	
5
	
0
	
24
	
19

	had endings (eg ing, ion, s)
	
5
	
3
	
13
	
11

	errors (spelling or grammatical)
	
4
	
2
	
5
	
1

	entered URL
	
5
	
1
	
0
	
0

	query not relevant (off topic, changing search engines)
	
0
	
3
	
0
	
0


The types of queries used by Year 8 students, using either the model or the Internet, are presented in Table 16.  Students using the Internet used more queries while answering the kiwi questions than their model-using counterparts; however, students using the Internet used a similar number of queries to answer the Kingston questions as did students using the model.  

Comparisons between search behaviours used while answering the two questions for model- or Internet-using students shows a different pattern exists for each of the two questions.  While answering the kiwi questions students using the Internet had a slightly lower average number of keywords per query (3.1) than students using the model (3.3).  Either a similar number, or a higher percentage of queries made by students using the Internet included natural language, punctuation, capitals, endings, errors and URLs.  In contrast, while answering the Kingston questions, students using the model and the Internet had the same query length (3.3), and where differences occurred it was the model-using students who had a higher percentage of queries that included natural language, punctuation, capitals, endings, errors and URLs.  It is unclear why this pattern of results occurred, however, it does illustrate that children’s queries varied depending on the topic, meaning that in order to gain a full understanding of children’s search behaviour it is important to use a range of questions and topics.

Table 16: 
Number of each type of query used by Year 8 students in searching for the answer to the kiwi and Kingston questions using the model or the Internet
	
	
	kiwi
	Kingston

	
	
	Internet
	Model
	Internet
	Model

	Number of children answering questions
	
	23
	22
	23
	22

	Queries
	Total
	71
	49
	61
	59

	
	Unique
	49
	35
	43
	47

	average number of words/query
	3.1
	3.3
	3.3
	3.3

	used natural language
	28
	13
	13
	21

	included punctuation
	11
	8
	8
	13

	used capitals
	3
	23
	23
	38

	had endings (eg, ing, ion, s)
	17
	16
	16
	26

	errors (spelling or grammatical)
	13
	4
	4
	7

	entered URL
	7
	0
	0
	0

	query not relevant (off topic, changing search engines)
	3
	0
	0
	0


A small number of students using both the model and the Internet entered URLs rather than queries
.  No students entered URLs while searching for answers to the Kingston questions.  This may have been due to having already tried this strategy unsuccessfully while attempting to answer the kiwi question.  At both levels, a number of students searched on unrelated topics (eg, digemon, pokemon) in the kiwi question; in these cases students were told that they were only allowed to search for information relating to the research questions given to them.  Year 4 and Year 8 students made spelling or grammatical errors when entering queries which may have affected the search.  At both year levels students used natural language when entering queries, while a smaller percentage of queries also included punctuation or capitals, and/or ending variations.  These are worth noting as different search engines deal with these differently, so the use of them may have had an effect on the outcome of the search, as well as having a differential effect for students using the model compared to those using the Internet.

The queries used by some children indicated that they failed to understand some of the complexities of how the Internet worked.  For example, one student put in their potential answers, so that thinking that Kingston’s famous ride might be a roller coaster they used this (‘roller coaster’) as their query.  Other queries of this nature were entered, for example ‘like a kiwifruit’ (how kiwis got their name).  Another student entered the keyword ‘kiwi’ and then followed this by undertaking another search using the word ‘name’.  Upon looking at the results they were surprised to see that the results were not limited to sites that had appeared in the first search that also matched the criteria of their second search:
Year 4 student


· entered query ‘kiwi’ and looked at titles

· “we’re in kiwi so should I put how they got their name?”
· entered query ‘how they got their name’

· “this is all kinds of birds now” . . .  “thought it would show up with the word kiwi and how it got its name”

In contrast, the comments of other children made it clear that they understood how the Internet worked, for example, several entered ‘Kingston’, looked at the results, and then added ‘New Zealand’ to the query, explaining that the computer needed to know which Kingston they wanted:

Year 4 student

· entered query ‘where can I find a accommodation in kingston?’

· looked at results and entered site ‘kingston travel guide A-Z’

· “it says Kingston Jamaica . . .  I’d better go back and change it”
· entered new query into Google ‘where can I find a accommodation in Kingston New Zealand’

Year 4 student

· entered query ‘kingstons accomodation [sic]’

· looked at titles

· “oh, I should’ve put New Zealand”
· changed query to ‘kingston accomodation [sic] New Zealand’ 

Similarly, several students modified their initial kiwi search from ‘kiwi’ to some variation including both ‘kiwi’ and ‘bird’, explaining that the computer thought they meant the people:

Year 4 student

· entered query ‘kiwi’

· went through pages looking at titles and skim reading summaries

· “it’s mostly about adventure things not the bird”
· changed query to ‘kiwi bird’

Year 4 student

· entered query ‘how did kiwis get their name’

· looked at results -  titles/summaries

· “this usually talks about the kiwis that we are”
· changed query to ‘how did the bird kiwi get their name’

Year 8 student

· entered query ‘names of different kiwis’

· noticed first two results were of cricket teams

· changed query to ‘names of different kiwis birds’

When answering the kiwi questions, over half of the queries made by students using the model used ‘kiwi’ (see Appendix H for the number and percentage of keywords used by Year 4 students who were using the Internet and the model).  In contrast, only one-third of the queries used by Internet students used this keyword, with a further one-third using the combination of keywords ‘kiwi’ + ‘name’.  The most commonly used queries when answering the Kingston questions were ‘kingston’ + ‘accommodation’ (11%) and ‘kingston’ + ‘accommodation’ + ‘new’ + ‘zealand’ (11%) for the Internet students and ‘kingston’ (29%) and ‘kingston’ + ‘accommodation’ (8%) for model students.  The same proportion of the queries by model-using students and Internet-using students included the word ‘kiwi’ (86%), while a slightly higher proportion of queries by Internet-using students (82%) than by model-using students (76%) included the word ‘kingston’.

The two most commonly used queries for Year 8 students using both the Internet and the model were ‘kiwi’ (20% and 27%, respectively) and ‘kiwi’ + ‘name’ (25% and 18%, respectively) for the kiwi question (see Appendix I for the number and percentage of keywords used by Year 8 students who were using the Internet and the model).  All but one of the queries by model-using students included the word ‘kiwi’, as did 80% of the queries by Internet-using students.  The most commonly used queries for model and Internet using students was ‘kingston’ + ‘new’ + ‘zealand’ (29% and 28%, respectively).  In terms of the most commonly used queries this was followed by ‘kingston’ + ‘accommodation’ + ‘new’ + ‘zealand’ for model-using students (12%) and ‘kingston’ (15%) for Internet-using students.  All queries used by the Internet-using students included the word ‘kingston’, as did 90% of the queries used by model-using students.

Comparison of Seeker and Google
In developing its compact model of the WWW, the NEMP team was working within a number of constraints (see Appendix J).  For the purposes of this validation, these will not be discussed here.

The NEMP model of the WWW was a simulation of the WWW that was able to be searched, using a search engine, without requiring a connection to the Internet.  It involved creating a Web server on each iBook used in the NEMP study, with this acting as a server to a range of sites downloaded from  the WWW.  Students were able to use the Internet Explorer browser (one of the most popular at the time, and still one of the most commonly used) and a search engine called “Seeker” developed from the Apple Eg search engine (adapted so it resembled Google in looks; see Figure 11) to search the downloaded sites using keywords.  
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Figure 11.
Screen shot showing the search engines used by the NEMP group

No two search engines are the same, be they commercially available or based on a shareware engine such as Seeker.  It is important, however, to explore how Seeker differs from the commercially available search engines, in order to determine whether these differences affect the validity of the NEMP model to assess children’s Web-searching abilities.  Seeker uses a keyword based search rather than being directory based, and unlike some search engines has no option for searching via directory.  It has the same basic functions as commercial search engines, with both commercial search engines and Seeker requiring a keyword or words to be entered, with links to Web pages containing the keyword(s) presented in the results.  It is difficult to be sure how Seeker compiles its index, but it appears to be based on the whole Web site, as is the case with the common commercially available search engines.

A variety of websites were downloaded and hosted on the iBooks, including some that had the information students needed to answer the questions and some that did not contain this information.  There were three general criteria used to determine which websites to download:

· The questions cannot be answered by a single page or a single search;

· There is more than one site that can answer some or all of the questions; and

· There are sites that could be found from inexact searches.

In addition, the results from searches were made to resemble those that would have been gained by using Google through the choice of websites included in the database and by the use of software to temporarily disabling some websites during searches.

The process and results of searching

As with the commonly used commercial search engines, using Seeker involved using keywords to search the Web pages for matches of the keywords.  Entering the word ‘kiwi’ returned 34 results, with the first ten presented on the first page, and the rest available in groups of ten in subsequent pages.  Of the first ten sites, those displayed on the initial page, only the second website related to the kiwi bird.  If the words ‘kiwi’ and ‘bird’ were entered, 309 sites were presented, with all but three of the first ten sites relating to the kiwi bird.  Table 17 shows the results of these two searches. 

Table 17:
First page of results when searching for ‘kiwi’ and ‘kiwi bird’ using Seeker

	kiwi
	kiwi bird

	Kiwi Experience

www.kiwiexperience.com/index.html
	The Kiwi Bird: An Odd Bird Indeed

www.kiwicare.com/bird.htm

	The Kiwi Bird: An Odd Bird Indeed

www.kiwicare.com/bird.htm
	Kiwi Wildlife Tours

www.kiwi-wildlife.co.nz/index.html

	Kiwi Magic Showscan Movie

www.kiwimagic.co.nz/index.html
	New Zealand Kiwi Bird

www.chemistry.co.nz/kiwibird.htm

	Kiwi Kayak

www.kiwikayak.com/index.html
	Kiwi:  How the Kiwi Lost his Wings

www.maori.org.nz/tikanga/purakau/kiwi.htm

	Kiwifruit Country New Zealand

www.kiwifruitcountry.co.nz/index.html
	Kiwi Information - from the Source

www.mercurybay.co.nz/kiwiinfo.html

	Kiwi Koats - Your One Stop Leather Shop

www.kiwikoats.com/index.html
	Kiwi

www.nzbirds.com/Kiwi.html

	Virgin Kiwi Bottled Water and Health Drinks

www.virgin-kiwi.co.nz/index.html
	Kiwi Conservation Club Website

www.kcc.org.nz/index.html

	The Brown Kiwi - Ponsonby, Auckland, NZ

www.brownkiwi.co.nz/index.html
	about.html

www.accommodation-nz.co.nz/about.html

	Syslog Daemon for Windows, firewall loggins, 

www.kiwi-enterprises.com/index.html
	Kiwi Experience

www.kiwiexperience.com/index.html

	KIWI PARK -- MURCHISON, New Zealand

www.holidayparks.co.nz/kiwi/index.html
	Kiwi Magic Showscan Movie

www.kiwimagic.co.nz/index.html


Presentation of results

The Seeker results page is headed by a summary of results, reporting how many sites were found, and how many are currently shown (see Figure 12).  It then has three columns, with the left one showing a bar indicating the ranking score, with more highly ranked words appearing first.  The right hand column is headed ‘more’ and consists of check boxes.  In the middle and largest column the title of the Web page (which is the link to that page), its Web address and a summary are provided.   At the bottom of the page are buttons to click in order to find similar documents (to those which have been checked in the ‘more’ column of check boxes) or go to the next page of results.  There is also a place for a new query to be entered.  When multiple words are entered there is an additional column on the right hand side of the results page, headed ‘Words found’.  This column shows which of the searched for words appear in each link.  Seeker does not give the user the opportunity to alter the way the results are presented, apart from giving them the choice of having 10, 20 or 30 results on each page.
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Figure 12.
Screen shot showing the Seeker results pages of searches for ‘kiwi’ and ‘kiwi bird’

The results page of Seeker looks relatively spartan compared to those of other search engines.   Only the basic information is provided for one-word searches: the title; URL; and a summary of the Web site, its ranking, and the opportunity to search for similar pages.  When multiple keywords are used it also indicates which of the keywords appear in the Web page.  In contrast, many of the commercial search engines provide information such as the size of the Web page, the date, the opportunity to go to a cached version, and where they also have a directory search available they usually show the categories involved and provide the links to these categories/subcategories.  It is not clear what effect the different amount of information that is presented will have on children’s searches, if any. It may be the case that children simply ignore the additional information provided in common search engines, however, they may also make use of this information.  This will need to be determined through observations of children’s search behaviour using Seeker and commercially available search engines, as well as through exploration of previous research on children’s searching behaviour.

The ranking of pages in Seeker, and therefore the presentation order of websites in the results pages of any searches, is determined using a ‘fuzzy’ matching technique.  An Apple Eg user help page (http://carrera.gingco.de/listserv/egUserHelp.html) describes how it works, explaining that scores measure how well the keyword describes what the document is about.  They give three general rules for understanding the ranking:

· Documents containing more of the words in your query will have higher scores than those containing few of the words;

· Documents that discuss the query topics a lot will have higher scores than those that barely mention them; and

· Documents containing rare query words will have higher scores than those containing common query words 

The ranking system Seeker uses is different from those used by common search engines of today, but these also differ amongst themselves.  The only way to determine whether the ranking system Seeker uses is equivalent or similar to those used by common search engines is to compare the results they provide from the same search.  The database of the webpages that Seeker draws on is much smaller than the most common search engines.  It is not clear whether this is a factor in the validity of the model however, as searchers only require information on two general areas.  Once again, the only way to determine whether the number of pages available on the server is a limiting factor would be to compare the results of searches.

Seeker’s treatment of various queries

As discussed previously, search engines differ in the way they treat issues such as capitals, plurals and the use of natural language.  The following figure describes how Seeker deals with these.


	Function
	Explanation

	Plurals and other common endings

	kiwis

singing
	Seeker automatically removes the endings of words, such as ‘s’ and ‘ing’ when searching, so that entering ‘kiwis’ would result in a search for all words beginning with ‘kiwi’ and entering ‘singing’ would result in searching for ‘sing’, ‘sings’, ‘singing’, etc.  Removing the ending of a word does not always result in an actual word.

	

	Capital Letters

	Kiwi 

KIWI

kiwi
	Seeker ignores the case of letters, so entering each of the three forms of the word ‘kiwi’ as shown on the left leads to the same result.



	

	The use of natural language

	How did the kiwi get its name?
	Seeker searches for all words that have been entered, so the result of this search include pages that contain any of the words ‘how’ ‘did’ ‘the’ ‘kiwi’ ‘get’ ‘its’ or ‘name’.

	
	


Figure 13.
Seeker’s treatment of different words and forms

More advanced features

As mentioned previously, Seeker uses stemming by default, identifying a stem in the word entered (eg, kiwi in the word kiwis, or sing in the word singing) and searching for all possible endings.  Seeker does give users the option to ‘find similar’ documents.  Unlike the common search engines, Seeker does not support the use of Boolean operators or of searching for phrases (eg “kiwi bird”), and it uses the OR function as its default function unlike most search engines, which use the AND function as their default.  This means that in Seeker, unlike most search engines, more keywords widen rather than narrow the search.  This is also a factor when natural language queries are used, with Seeker searching for the appearance of any of the words, rather than ignoring the common words.  This means Seeker would not be expected to cope well with natural language queries in comparison to some of the major search engines.  These issues may be somewhat alleviated by the ranking system used, whereby the occurrence of less common words are given more emphasis than more common words, and pages with more of the words appearing more often ranking higher.  Also in contrast to common search engines, Seeker ignores case completely, meaning that searches are unable to be limited through the use of capitals.  It also automatically truncates words, using stemming, which is something that some but not most of the common search engines do.  Generally speaking, Seeker offers very few advanced features or options compared to the most common commercial search engines.  In addition to the differences between Seeker and other search engines, it should also be noted that in the original NEMP study as well as the present study children use Seeker on a Macintosh computer, while many children are used to using a PC computer, and so a lack of familiarity with the layout of a Macintosh computer may also affect children’s search performance.  

Students were asked which search engine or engines they usually used to look for information on the Internet (see Appendix K for the details of their responses).  From their responses it is clear that Google was the most commonly used search engine, comprising 68% and 53% of the responses at Year 4 and 8, respectively.  The only other search engine that was reported as being used by at least ten students (at either age) was Ask Jeeves (12 students), while Yahoo was used by nine students.  The following table summaries the main differences between the search engines children most commonly reported using and Seeker.  There are obviously a number of differences between Seeker and the commonly used commercial search engines, however, it remains to be seen what effect many of these differences will have on children’s searching.  


Table 18:
Comparison of features of Seeker with other commonly used search engines

	
	Seeker
	Google
	Yahoo

	Default search function
	or
	and
	and

	How do they deal with plurals/endings?
	truncates words
	searches for words as entered
	searches for words as entered

	How do they deal with capital letters?
	ignores case
	ignores case
	ignores case

	How do they deal with natural language queries?
	searches for all words
	excludes common words
	uses common words only for ranking

	Uses basic Boolean operators (and/or/not)?
	no
	yes (+; -; OR)
	yes (+; -; OR)

	Uses advanced Boolean operators (near/before/after)?
	no
	no
	no

	Recognises phrases?
	no
	yes
	yes

	Uses wild cards?
	no
	no
	yes (end)

	Uses stemming?
	yes (default)
	no
	no

	Uses parentheses/nesting?
	no
	no
	no

	Offers directory/category based searching?
	no
	yes
	yes

	Other features:
	find similar
	suggests spelling

synonym searches

restrict to recent 

specify word location

safesearch
	specify word location

suggests spelling

shows categories

safesearch

image search


Search results using Seeker and Google

In addition to comparing how searches can be conducted in Seeker and how it presents its results, as was done previously, it is also important to compare the actual results.  As previously mentioned, in order to make the Seeker results similar to those of Google, the developers of the model for NEMP supplemented the Apple Eg searching and ranking system with a programme that meant ignoring some webpages for some searches, in order to make the results more like those returned by Google.  They also used the results of Google to help them identify which sites should be included in the database Seeker searched.  The Web is fluid, and as such it is important to check that the results returned by Google and Seeker are still similar.  A search using ‘kiwi’ as the keyword was conducted using both Seeker and Google.  Figure 14 shows the first ten sites returned by these Seeker and Google, and also gives an indication as to whether the site was relevant (ie, gives information about the bird).  The first site returned using both search engines was Kiwi Experience. In the first 10 sites returned by Seeker only one was relevant, compared to two by Google; with the second site in each being relevant.  The relevant site returned by Seeker contained the answer to the first question (how the kiwi got its name) while the first relevant site returned by Google gave answers to all three kiwi questions and the second relevant site, although giving some information about the bird, did not give the information necessary to answer any of the questions.


	Seeker
	Google

	Keyword:  kiwi

	Relevant*
	Site
	Relevant*
	Site

	N
	Kiwi Experience
	N
	Kiwi Experience

	Y
	The Kiwi Bird:  An Odd Bird Indeed
	Y
	Kiwi: Home (Kiwi Recovery Programme)

	N
	Kiwi Magic Showscan Movie
	N
	KiwiCareers

	N
	Kiwi Kayak
	N
	kiwi.com

	N
	Kiwifruit Country New Zealand
	N
	Syslog Daemon for Windows

	N
	Kiwi Koats
	N
	Netster

	N
	Virgin Kiwi Bottled Water
	N
	Kiwi Words & Phrases

	N
	The Brown Kiwi - Ponsonby, Auckland
	N
	Birdwatching Eco Tours

	N
	Syslog Daemon for Windows
	Y
	The Kiwi

	N
	Kiwi Park - Murchison, New Zealand
	N
	Kiwi Kayak


* ie, gives information about the bird 

Figure 14.
The first 10 sites, and their relevance, returned by Seeker and Google to a search using the keyword ‘kiwi’

One of the differences between Seeker and Google that affected children’s searching was their treatment of plurals and common words.  While both search engines ignored capitalisation, they differed in their treatment of plurals and other endings (Seeker truncates endings; Google searches as entered) and common words (Seeker searches as entered; Google ignores common words).  The key difference, however, between the search engines is that Google uses the Boolean command ‘AND’ as its default, so searches for sites that contain all of the words that have been entered, while Seeker uses the command ‘OR’ as default, so searches for sites containing any of the words entered.  In addition, Google suggests correct spelling where appropriate (eg, ‘accommodation’ when ‘accomodation’ is entered; ‘its’ when ‘it’s’ was entered).  Finally, the number of sites Seeker searches is much lower than that of Google.
As discussed previously, the query most commonly used by Year 4 students in searching for the answers to the kiwi questions was ‘kiwi’ (33 queries, 3 unique versions) followed by ‘kiwi’ + ‘name’ (21 queries, 14 versions) and for the Kingston questions was ‘kingston’ (18 queries, 3 versions) followed by ‘kingston’ + ‘accommodation’ (9 queries, 7 unique).   Year 8 students most commonly used the same queries as their Year 4 counterparts when answering the kiwi questions with ‘kiwi’ and ‘kiwi’ + ‘name’ both being used in 27 queries (3 and 17 versions, respectively).  The most common query these students used when answering the Kingston questions was the combination ‘kingston’ + ‘new’ + ‘zealand’ (34 queries, 14 versions).  The following table gives examples of how Seeker and Google treated some of the most common queries and their variations (Appendix L shows the full variations of the most common queries and how they were treated by Seeker and Google).   These examples demonstrate the main difference of the default Boolean operator, as well as the different treatment of endings and common words.


Table 19:
Description of Seeker and Google’s treatment of some of the variations of the most common queries made by students

	Query
	Seeker
	Google

	kiwi
	
	

	kiwi

	kiwi 
	kiwi 

	kiwis
	kiwi
	kiwis

	what is a kiwi
	what or i* or a or kiwi
	kiwi

	kiwi + name
	
	

	how did the kiwi get its name

	how or did or the or kiwi or get or it* or name

	did and kiwi and get and its and name


	how did the kiwi get it's name
	how or did or the or kiwi or get or it'* or name
	did and kiwi and get and (it's or it)^ and name

	how the kiwi got his name
	how or the or kiwi or got or hi* or name
	kiwi and got and his and name

	Kiwi's name

	kiwi'* or name

	(kiwi's or kiwi) and name


	kingston
	
	

	Kingston
	kingston
	kingston

	where is Kingston
	where or i* or kingston
	kingston

	kingston + accommodation
	
	

	if you need accommodation in Kingston

	if or you  or  need  or accommod* or in or kingston
	if and you and need and accommodation and kingston

	kingstons accomodation
	kingston or accomod*
	accomodation^ and kingstons

	Where can I find a accommodation in Kingston
	where or can or I or find or a or accomod* or in or kingston
	accommodation and kingston

	kingston + new + zealand
	
	

	all about kingston new Zealand

	all or about or  kingston or new or zealand
	about and kingston and new and zealand

	Kingston (New Zealand)
	kingston or new or zealand
	kingston and new zealand

	where is it in Kingston New Zealand
	where or is or it or in or kingston or new or zealand
	kingston and new and zealand


nb both Seeker and Google ignore capitilisation, so the variations that occur due to this have not been shown 

*word truncated to allow all options

^ correct spelling option given

There is no doubt that the way in which Seeker and Google deal with search queries is different, however, it is not yet apparent whether these differences had any effects on the results.  In order to determine whether the two search engines produced similar results the search results from these two that arise from the most common queries will be compared.   The most common queries were found by combining those used by Year 4 and Year 8 students, and also combining variations of queries where the only differences were capitals and commas (because both search engines ignored these).  The top five queries for each question, and the number of times they were used are shown in Table 20.


Table 20:
The top five queries for each question and the number of times they were used

	kiwi question
	# of queries
	Kingston question
	# of queries

	kiwi
	53
	kingston
	33

	how did the kiwi get the name kiwi
	10
	kingston new zealand
	30

	kiwi bird
	6
	kingston flyer
	10

	kiwis
	6
	kingston accommodation
	7

	how did the kiwi get its name
	5
	accommodation in kingston
	5


Each of these queries was then used to search for the answers to the questions in both Seeker and Google, and the results compared (see Appendix M for details of the first 10 results returned by each search engine).  Table 21 gives details of a comparison of the results of the searches, using the two search engines.  From this table it can be seen that in six of the queries none of the sites returned by Seeker were the same as those returned by Google, with one site matching for each of the ‘kiwi bird’ and ‘kingston flyer’ queries, two for the ‘kiwi’ query and three for the ‘kingston new zealand’ query.  Each of the sites returned in the first page of results was entered, and the answers to the questions searched for.   Each site that contained an answer, or a partial answer (eg, one type of kiwi, or where kiwis nest in general terms) or a link that could be followed to a site with an answer was found, with the total number of sites indicated in Table 21.  

A comparison of the number of sites that contained an answer shows that Seeker and Google tended to have differing numbers of sites that contained relevant information, with Google generally returning more sites with such information. This difference could be due to either the much smaller database of sites available to Seeker, or due to differences in the search method, or a combination.  It appears in this case that the differences are, at least in part, due to the size of the database.  This is because if the differences were due solely to the search method, then it would not affect the searches using the queries ‘kiwi’ or ‘kingston’ as both search engines treat these queries in the same way.

Table 21:
Comparison of first results pages from searches in Seeker and Google using the most common queries

	Number of sites that were returned by both Seeker and Google
	Number of sites that contained answers or links to answers to the questions

	
	kiwi questions

	
	name
	types
	nest

	Query used
	
	Seeker
	Google
	Seeker
	Google
	Seeker
	Google

	kiwi
	2
	1
	1
	1
	5
	0
	4

	how did the kiwi get the name kiwi
	0
	1
	1
	1
	2
	2
	2

	kiwi bird
	1
	2
	1
	5
	4
	4
	4

	kiwis
	0
	1
	0
	1
	0
	0
	0

	how did the kiwi get its name
	0
	1
	2
	1
	3
	1
	3

	
	
	Kingston questions

	
	
	stay
	ride
	cost

	
	
	Seeker
	Google
	Seeker
	Google
	Seeker
	Google

	kingston
	0
	0
	0
	0
	0
	0
	0

	kingston new zealand
	3
	1
	1
	2
	2
	1
	1

	kingston flyer
	1
	0
	0
	1
	10
	1
	4

	kingston accommodation
	0
	1
	0
	1
	0
	0
	0

	accommodation in kingston
	0
	0
	0
	0
	0
	0
	0


One further area of the search process needs to be examined in terms of similarities and differences between Seeker and Google, and that is the results pages themselves.  How do these compare, in terms of layout and the information provided to students to aid them with their searches?   The results pages of two searches were looked at:  ‘kiwi’, as the most common search term, and ‘kingston new zealand’, as the most common search term with multiple keywords.  The general layout of Seeker has already been described, and compared with that of other search engines, so the focus here will be on the information provided in the results themselves. Seeker provides the title of the site, its URL and then some information (see Appendix N).  This information appears to be simply the text that appears at the top of the page, and may also include what appears to be some of the coding.  In contrast, Google provides the title of the site, and then shows some text that includes an instance of the keyword or words searched for.  A description of the site is frequently given, along with the category (where available), and the URL.  Where multiple keywords are entered Seeker shows which keywords are present in the text by listing them on the right hand side.

Between 33% and 60% of Year 4 students and 27% and 46% of Year 8 students read the summaries in their searching, so it is important to compare the information presented in these, as well as the sites returned from each search.  Using ‘kiwi’ as the keyword, both Seeker and Google returned sites which contained the answers to the questions. The second site returned by Seeker (The Kiwi Bird: An Odd Bird Indeed) contained the first question in its summary (How did the Kiwi get it’s [sic] name), while the eighth site, although not about the bird, did contain one type of kiwi in the title.  Although five of the ten sites returned by Google contained information, or links to information, that would enable students to answer the questions, this was not as obvious as was the case with the results from Seeker.  From the description of the third site (Kiwi: Home - Description: Extensive information and images.  Includes species descriptions, cultural importance, life cycle. . .) it is apparent that the site contains information about the bird, and will include the answer to the question regarding the types of kiwi.  The summary of the tenth site also provides the name of one type of kiwi.  The other three sites that provide information or links to information (Kiwi Words & Phrases; Kiwi Web [Chemistry | New Zealand]; Kiwi Conservation Club) contain no information that makes it obvious that these sites will be of use in answering the questions.  

The first site returned by Seeker and Google to the ‘kingston new zealand’ search contains the answer to the first question (stay) in the title, with this backed up by the information in the summary.  The answer to the second question (ride) is also provided in the title of websites - the second returned by Seeker, and the fourth returned by Google.   The Seeker results page for this search gives an example of how it shows which words are present in the site; it should be noted that only one child made any comment on the appearance of these words, and none appeared to understand their purpose.

Comparison with the original study

Students using the model at both Year 4 and Year 8 levels performed either as well, or better, than their counterparts using the model in 2001 (see Appendix O for the results from the original study), as shown in Figures 15 (Year 4 students) and 16 (Year 8 students).  Around the same percentage of Year 4 students correctly found how the kiwi got its name at this time as did in 2001, while around twice as many students correctly answered the Kingston questions at this time.   The Year 8 students also performed as well as their 2001 counterparts in finding how the kiwi got its name, with a higher percentage answering the other questions.  This was especially so for the Kingston questions, with around three times as many students correctly answering these questions as in the original study.
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Figure 15.
Percentage of Year 4 students giving correct responses in the original study and using the model in the current study
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Figure 16.
Percentage of students giving correct responses in the original study and using the model in the current study

Information regarding the use of search strategies by students in the original study was only reported for the kiwi question.  The following table shows the percentage of model-using students who used the search strategies, either in the original study or the current study.  At Year 4 a higher percentage of students used the search strategies in the original study, than in the current one.  This was also the case for Year 8 students in terms of their reading the summaries and use of internal search; however, a higher percentage of Year 8 students in the current study used combinations of keywords than in the original study.


Table 22:
Percentage of students at Year 4 and 8 who used the model (in the original and the current study) who used each search strategy while answering the questions

	
	Year 4
	Year 8

	
	original
	current
	original
	current

	combinations of keywords
	60
	33
	64
	73

	read provided summaries to decide which sites to open
	63
	33
	85
	46

	attempted to use internal search
	36
	0
	36
	0


Discussion & Conclusions

In the current study, children’s performance at finding information on two topics (kiwi and Kingston) using either the Internet or Seeker, the NEMP model of the Internet, was compared, for the purpose of evaluating the effectiveness and validity of the model as a measure of children’s search performance.  The research addressed the following questions:

1. Is the NEMP compact model of the WWW a valid model of the WWW, in terms of  assessing students’ ability to find information on the Internet?

2. Does children’s performance on the compact model of the WWW used by NEMP replicate adequately their performance using commonly available search engines to search for information on the WWW?

3. Does the age, gender or computing experience of the children affect whether the compact model is an adequate substitute for the WWW?

4. Does the search topic affect whether the compact model is an adequate substitute                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            for the WWW?

Although a higher percentage of Year 4 students who used the model found the correct answers than those using the Internet, there was no significant difference between the two groups.  There was also no difference in performance, in terms of finding the correct answers, between Year 8 students who were using the model and those who were using the Internet.  There was, however, a significant difference in the ability of Year 4 students to find sites containing the answer to the kiwi (name) question, with model-using students more likely to locate sites containing this information than Internet-using students.

At Year 4, there was no difference between the two groups of students in terms of reading the summaries and conducting internal searches, however, Internet-using students were more likely to use combinations of keywords than model-using students.  Year 8 students who were using the model also did not differ from their Internet-using counterparts in terms of their use of strategies, however, Internet students who got the answers to the Kingston stay and ride questions incorrect, were less likely to use combinations of keywords than either Internet students who got the answers correct, or students using the model (irrespective of their answer).  

A comparison of Seeker, the search engine used in the NEMP model, with commonly used search engines, and in particular with Google, the most commonly used search engine as reported by students, shows more differences than similarities.  Like Google, Seeker ignores case, however, unlike Google, it uses stemming (removing the ending of words).  Unlike Google, Seeker does not support the use of Boolean operators, or phrase searching.  Seeker’s treatment of natural language is also different to Google, as it searches for all words entered, although the ranking system does downplay the effect of more common words.  The key difference between the two search engines, however, is that in Google, using more words narrows the search, whereas in Seeker this broadens the search. This is because Seeker use the Boolean function OR as its default, whereas Google (and most other commercially available search engines) use AND as its default.  The results pages of Google and Seeker look different, with Google providing more information; however, it is not apparent what, if any, effect this difference had on children’s searching, as children’s use of this information was not noted.  One effect that was noticeable was in Google’s provision of the correct spelling, where appropriate, which several children took advantage of.  Seeker does not offer this tool.  

Although students’ ability to find the answers to the questions did not differ depending on whether they were using Google or Seeker, the search results did.  In six of the ten most commonly used queries none of the sites were returned by both search engines, with the two search engines returning one (twice), two and three matching sites to the remaining common queries.  Google generally returned more sites that contained information pertaining to the questions, however, the summaries of these sites did not always indicate clearly that this was the case.  This was not the case with Seeker, with its summaries usually indicating that the answers could be found in the site.  It is not clear whether the differences in search results between Google and Seeker are due to Seeker’s differing treatment of queries or to limitations associated with the subset of webpages used.  In her series of studies on children’s search performance using Yahooligans! Bilal (2000, 2001, 2002) reported that the search engine itself did have an effect on students’ search performance.  Factors that she believed affected the performance of children included the design and layout of the search engine, the lack of instructions and examples, and having no way of correcting children’s spelling.

Year 4 students who were using the model and those who were using the Internet entered similar numbers of queries and unique queries while searching for the answers to the kiwi question, and a similar number of queries when searching for answers to the Kingston questions.  However, when answering the Kingston questions, a higher proportion of the queries made by model-using students were unique than by Internet using students.  In addition, the Internet-using students had a longer average query word length than model-using students when answering Kingston questions.  At Year 8, students using the Internet used more queries than students using the model when answering the kiwi question, but similar numbers of queries when answering the Kingston question.  When answering the kiwi questions students using the Internet had a shorter average query length, with the length of query the same for students using the model and the Internet when answering the Kingston questions.

At Year 8, the most common keywords used by students were very similar, irrespective of whether they were using the model or the Internet.  This was not the case for Year 4 students.  While answering the kiwi question, over half the model students’ queries consisted of the keyword ‘kiwi’, while only one-third of the Internet students queries were ‘kiwi’, with a further one-third of queries being the keyword combination ‘kiwi + name’.  Similarly, for the Kingston question, the most common query for model students was ‘kingston’ (29%), followed by ‘kingston + accommodation’ (8%), compared with ‘kingston + accommodation’ (11%) and ‘kingston + accommodation + new + zealand’ (11%) for Internet students.

In line with previous findings (Nachmias & Gilmad, 2002) the students in this study used mainly single word searches (‘kiwi’ and ‘kingston’) to answer the questions, and most of their queries including these words. More than half of the students at both year levels used combinations of keywords at some stage in answering the kiwi and the Kingston questions, with more Year 8 students doing this.  Very few students at either year level used internal search functions.  Similarly to the findings of previous research (eg, Bilal 2000, 2001, 2002; Nachmias & Gilmad, 2002; Schacter et al, 1998; Wallace & Kupperman, 1997), both Year 4 and Year 8 students entered URLs as well as keywords, made spelling and grammatical errors in their queries, used natural language, and/or punctuation and capital letters, and searched using general or unrelated terms.  The students in the current study, particularly the younger ones, did not perform well at the information searching task they were given, in line with findings of Schacter et al (1998).  As Large and Beheshti (2000) reported, many of the students became frustrated at being unable to find the answers, and in particular were frustrated with the number of inappropriate Web pages returned in the results page of their searches.  From comments made by students it was apparent that some of them had little understanding of how the Internet worked.  Other students had an understanding of the basic concept of the Internet and how it worked, but did not understand its subtleties.
The literature has suggested that successfully searching the Internet requires a variety of skills, including skill at research (eg, Bilal, 2001;  Eagleton & Guinee, 2002; Large & Beheshti, 2000; Schacter et al, 1998), and knowledge of how the different search engines work (Bilal, 2000, 2001, 2002; Bilal & Watson, 1998).  Students also need to be able to use a computer, to be able to type in correctly spelt keywords, and read the results (Bilal & Watson, 1998; Fidel et al, 1999).    The need to be able to use a computer may have affected some children’s performance.  Children were told that they could ask for help with using the computer at any stage, with a number of children doing so.  This was exacerbated by the current tasks being completed on a Macintosh laptop computer, rather than the PC desktop computer students were more familiar with.

Research looking at the effect of search experiences, however, is equivocal.  For example, Ford et al (2001) found that Internet experience made no difference to Masters students’ search performance.  Lazonder (2000), however, found that experienced Internet users were better at finding sites containing the desired information, but there was no difference in locating information within the site between experts and novices.  Other factors identified in the literature as affecting search performance included gender (Ford et al, 2001; Schacter et al, 1998) and the type of search task being undertaken (Bilal, 2000, 2001, 2002; Schacter et al, 1998).  Only one type of search task (which was equivalent to the well-defined task used in Schacter et al’s 1998 study and the factual task used by Bilal, 2000) was undertaken in the current study; however, the effects of gender and search experience were assessed.  

In this study male and female students reported searching the Internet at home and school with the same frequency, and there were no gender differences in the use of search strategies or the ability of students to find the answers.  Male and female students did, however, differ in their search performance on one question at each year level depending on whether they were using the model or the Internet.  At Year 4 male students performed better on the model and female on the Internet; however, at Year 8 male students performed better on the Internet and females on the model.  It is noted in the present study that whether male or female students were using the model or the Internet did not affect the likelihood of their finding sites containing the answers to any of the questions. 

In contrast to previous research, Year 8 students’ search experience, as reported by frequency of searching at home and at school, was not related to their ability to answer the questions.  At Year 4, a significant relationship between home search frequency and performance on one question was found.  This result, however, was not as predicted, with students who searched the Internet at home less than once per week more likely to get the Kingston stay answer correct than students who searched the Internet at home with any other frequency, either more often or less often. Whether students were using the model or the Internet, and the frequency with which students reported searching at home and at school, did not affect their ability to answer the questions correctly.  In addition, unlike Lazonder’s (2000) findings, children’s reported search frequency was not related to their ability to find sites with the correct information or links to such sites, either overall, or for either the model or the Internet.  These findings may indicate that students’ reported search frequency is not a valid, or at least not a complete, measure of search experience and expertise.

Students’ reported search frequency was related to some of their use of strategies, while answering some of the questions.  There was a significant relationship between Year 4 students’ use of combinations of keywords to answer the kiwi and Kingston questions, while Year 4 students who reported searching the Internet at school more than once per week were significantly more likely to use the internal search function than students who reported searching the Internet at school either less than once per week or never.  At Year 8, students answering the Kingston questions who reported never searching the Internet at home were less likely to use combinations of keywords than students who searched the Internet at home with any other frequency. 

Although the current study found no difference in the performance of students who were using the model and the Internet, there were some differences in terms of strategy use, and how students using the model and the Internet searched for the answers.  In addition, at Year 4 students using the model were more likely to locate sites containing the answers to one of the questions.  These differences, in combination with the differences between how Seeker functioned and how the majority of commercially available search engines function, lead to the conclusion that children’s Web searching behaviour on the Internet is not replicated when they use the model.  This conclusion is highlighted by the differences in the results returned by Seeker and Google to the same query, and also in the difference in the information provided in the summaries.  Students’ Web searching behaviours frequently differed between the two tasks, and also between questions within the tasks, highlighting the necessity for a range of tasks and questions to be used for measuring children’s ability to search the Internet.  Children’s gender was not related to their ability to find the answers, but was related to their ability to locate sites containing these answers (or links to such sites).  The effect of gender on children’s search performance also differed depending on whether they were using the model or the Internet.  

Two different measures of performance were used in this study:  finding the correct answers; and finding a site containing such answers (or links to them), in accordance with Lazonder’s (2000) model.  From the findings here it would appear that the two measures of performance do measure different aspects of information searching on the Internet, and this should be taken into account in future research.  In addition, the measure of search experience, reported frequency of searching at home and at school, may not have been a valid measure, as the only relationships between this and children’s performance and use of search strategies, was not in line with what was expected, given previous findings.  This measure may need to be modified and/or expanded in future assessments.

Although the compact model used by NEMP does not appear to be the perfect model, in terms of measuring and exploring children’s Internet search performance and ability, simply using the Internet would not necessarily provide a valid alternative.  Using the Internet as a substitute for the NEMP model would have inherent problems, such as variable connection speeds, pages not always being available, and access not always being easy or possible. Google was the most commonly used search engine, and would appear to be a good candidate for use while exploring at children’s search performance.  However, the ranking system Google uses takes into account what pages are followed through (ie, clicked on to enter the site) in response to searches, meaning that over the course of the NEMP study it would learn that students entering ‘kiwi’ as a keyword are interested in sites referring to the bird.  The everchanging nature of Google’s results pages (see Appendix P for an example of this), even without a large number of children doing the same search, means that it could not be used to explore children’s ability to look for the same information. It would appear, then, that using a model of the Internet is the most effective and valid way of measuring children’s Internet searching performance.  However, it is noted that the current model needs adapting to make it more like commonly available search engines to use, and to make its results pages more similar to these.  In future it would also be of value to report more information regarding what children are doing when they search, in terms of their ability to locate the correct sites, as well as to find the information within each site.  Doing so would provide a fuller and more accurate picture of their search behaviour.

References

Bilal, D.  (2000).  Children’s use of the Yahooligans! Web search engine.  I.  Cognitive, physical and affective behaviors on fact-based search tasks.  Journal of the American Society for Information Science, 51(7).  646-665.

Bilal, D.  (2001). Children’s use of the Yahooligans! Web search engine.  II.  Cognitive, physical behaviors on research tasks.  Journal of the American Society for Information Science, 52(2), 118-136.

Bilal, D.  (2002). Children’s use of the Yahooligans! Web search engine.  III.  Cognitive, physical behaviors on fully self-generated search tasks.  Journal of the American Society for Information Science, 53(13), 1170-1183.

Bilal, D. & Watson, J. S.  (1998).  Children’s paperless projects:  Inspiring research via the Web.  Paper presented at the 64th IFLA General Conference, August 16- August 21, 1998, Amsterdam.  Retrieved 5 September, 2003, from http://www.ifla.org?IV/ifla64/009-131e.htm.

Borgman, C. L.  (1996).  Why are online catalogs still hard to use?  Journal of the American Society for Information Science, 47(7), 493-503.

Eagleton, M. B. & Guinee, K.  (2002).  Strategies for supporting student Internet inquiry.  New England Reading Association Journal, 38(2), 39-47.

Fidel, R., Davies, R. K., Douglass, M. H., Holder, J. K., Hopkins, C. J., Kushner, E. J., Miyagishma, B. K. & Toney, C. D.  (1999).  A visit to the information mall:  Web searching behavior of high school students.  Journal of the American Society for Information Science, 50(1), 24-37.

Ford, N., Miller, D. & Moss, N.  (2001).  The role of individual differences in Internet searching:  An empirical study.  Journal of the American Society for Information Science and Technology, 52(12), 1049-1066.

Jansen, B. J. & Pooch, U.  (2001).  A review of Web searching studies and a framework for future research.  Journal of the American Society for Information Science and Technology, 52(3), 235-246.

Large, A. & Beheshti, J.  (2000).  The Web as a classroom resource:  Reactions from the Users.  Journal of the American Society for Information Science, 51(12), 1069-1080.

Lazonder, A. W.  (2000).  Exploring novice users’ training needs in searching information on the WWW.  Journal of Computer Assisted Learning, 16, 326-335.

Lazonder, A. W., Biemans, H. J. A. & Wopereis, I. G. J. H.  (2000).  Differences between novice and experienced users in searching information on the World Wide Web.  Journal of the American Society for Information Science, 51(6), 576-581.

Ministry of Education  (1993).  The New Zealand Curriculum Framework.  Wellington:  Ministry of Education.

Nachmias, R. & Gilmad, A.  (2002).  Needle in a hyperstack:  Searching for information on the World Wide Web.  Journal of Research on Technology in Education, 34(4), 475-486.

National Education Monitoring Project (2001).  Information Skills.  National Education Monitoring Report 21.  Retrieved 2 December, 2002, from http://nemp.otago.ac.nz 

Palmquist, R. Z. & Kim, K.-S.  (2000).  Cognitive style and on-line database search experience as predictors of Web search performance.  Journal of the American Society for Information Science, 51(6), 558-566.

Schacter, J., Chung, G. K. W. K. & Dorr, A.  (1998).  Children’s Internet searching on complex problems:  Performance and process analyses.  Journal of the American Society for Information Science, 49(9), 840-849.

Solomon, P.  (1993).  Children’s information retrieval behavior:  A case analysis of an OPAC.  Journal of the American Society for Information Science, 44(5), 245-264.

Wallace, R. & Kupperman, J.  (1997).  On-line Search in the Science Classroom:  Benefits and Possibilities.  In E. Soloway (Symposium chair) Using On-line digital resources to support sustained inquiry learning in K-12 science.  Paper presented at the AERA, Chicago, 1997. Retrieved 9 October, 2002, from http://www.msu.edu/~ravenmw/pubs/online_search.pdf

Appendices

Appendix A:
Members of the research team

Members of the research team

Principal Investigator:

Dr Kwok-Wing Lai

Associate Professor

Faculty of Education

University of Otago

Ph:
(03) 479 8806

Email:
wing.lai@stonebow.otago.ac.nz

Project Manager:

Dr Keryn Pratt

Research Fellow

Faculty of Education

University of Otago

Ph:
(03) 479 5974

Email:
keryn.pratt@stonebow.otago.ac.nz

Research Assistant:

Megan Anderson

Faculty of Education

University of Otago

Appendix B:
Results of one-way ANOVAs (model v Internet) on children’s performance at locating websites containing the answers, or links to sites with the answers


	Year 4
	question
	F-statement

	kiwi
	name
	F(1,50)=5.05, p<.05

	Kingston
	stay
	F(1,49)=.14, p>.1

	
	ride
	F(1,37)=.22, p>.1

	Year 8
	
	

	kiwi
	name
	F(1,32)=2.05, p>.1

	
	types
	F(1,32)=.49, p>.1

	
	nest
	F(1,32)=.96, p>.1

	Kingston
	stay
	F(1,32)=.89, p>.1

	
	ride
	F(1,32)=.03, p>.1;

	
	cost
	F(1,32)=.31, p>.1


Appendix C:
Results of one-way ANOVAs of gender on search performance by Year 4 and Year 8 students


	
	Correctly answered questions
	Located sites containing the answers

	
	Year 4
	Year 8
	Year 4
	Year 8

	kiwi
	
	
	
	

	name
	F(1,50)=1.81, p>.1
	F(1,44)=3.96, p>.05
	F(1,50)=.50, p>.1
	F(1,44)=4.88, p<.05

	types
	
	F(1,44)=.01, p>.1
	
	F(1,44)=2.00, p>.1

	nest
	
	F(1,42)=1.41, p>.1
	
	F(1,42)=.40, p>.1

	Kingston
	
	
	
	

	stay
	F(1,52)=1.80, p>.1
	F(1,44)=2.90, p>.05
	F(1,49)=.2.13, p>.1
	F(1,44)=1.93, p>.1

	ride
	F(1,39)=.29, p>.1
	F(1,44)=2.78, p>.1
	F(1,37)=.12, p>.1
	F(1,32)=4.58, p<.05

	cost
	
	F(1,44)=1.93, p>.1
	
	F(1,44)=1.40, p>.1


Appendix D:
Results of the interactions of two-way ANOVAs of gender by mode on performance by Year 4 and Year 8 students


	
	Correctly answered questions
	Located sites containing the answers

	
	Year 4
	Year 8
	Year 4
	Year 8

	kiwi
	
	
	
	

	name
	F(1,37)=1.17, p>.1
	F(1,42)=.26, p>.1
	F(1,34)=.09, p>.1
	F(1,31)=.35, p>.1

	types
	
	F(1,42)=.32, p>.1
	
	F(1, 31)=1.61, p>.1

	nest
	
	F(1,42)=.10, p>.1
	
	F(1, 31)=.05, p>.1

	Kingston
	
	
	
	

	stay
	F(1,37)=.56, p>.1
	F(1,42)=.12, p>.1
	F(1,34)=.34, p>.1
	F(1, 31)=1.06, p>.1

	ride
	F(1,37)=4.20, p<.05
	F(1,42)=2.93, p>.05
	F(1,34)=2.76, p>.1
	F(1, 31)=1.68, p>.1

	cost
	
	F(1,42)=4.25, p<.05
	
	F(1, 31)=1.68, p>.1


Appendix E:
Results of one-way ANOVAs of search frequency on children’s performance


	
	Year 4
	Year 8

	
	school
	home
	school
	home

	Correctly answered questions

	kiwi
	
	
	
	

	name
	F(3,50)=.28, p>.1
	F(3,50)=.95, p>.1
	F(3,44)=.52, p>.1
	F(3,44)=.31, p>.1

	types
	
	
	F(3,44)=1.04, p>.1
	F(3,44)=.73, p>.1

	nest
	
	
	F(3,42)=.79, p>.1
	F(3,42)=1.38, p>. 1

	Kingston
	
	
	
	

	stay
	F(3,52)=1.72, p>.1
	F(3,52)=6.94, p<.005
	F(3,44)=.41, p>.1
	F(3,44)=1.53, p>.1

	ride
	F(3,51)=2.68, p>.05
	F(3,51)=.93, p>.1
	F(3,44)=2.64, p>.05
	F(3,44)=1.01, p>.1

	cost
	
	
	F(3,44)=1.38, p>.1
	F(3,44)=.44, p>.1

	Located sites containing the correct answers

	kiwi
	
	
	
	

	name
	F(3,50)=2.11, p>.1
	F(3,50)=.43, p>.1
	F(3,44)=.28, p>.1
	F(3,44)=1.09, p>.1

	types
	
	
	F(3,44)=1.75, p>.1
	F(3,44)=.58, p>.1

	nest
	
	
	F(3,42)=1.51, p>.1
	F(3,42)=.82, p>.1

	Kingston
	
	
	
	

	stay
	F(3,49)=.59, p>.1
	F(3,49)=.56, p>.1
	F(3,44)=.47, p>.1
	F(3,44)=.63, p>.1

	ride
	F(3,37)=1.06, p>.1
	F(3,37)=.82, p>.1
	F(3,44)=.75, p>.1
	F(3,44)=.38, p>.1

	cost
	
	
	F(3,44)=.31, p>.1
	F(3,44)=.49, p>.1


Appendix F:
Results of the interactions of two-way ANOVAs of search frequency (school and home)  by mode on finding the answers and finding sites containing the correct answer, by Year 4 and Year 8 students


	
	finding the answers
	finding sites containing the answer

	Year 4
	school
	home
	school
	home

	kiwi
	
	
	
	

	name
	F(1,34)=.2, p>.1
	F(1,34)=.2, p>.1
	F(1,34)=.5, p>.1
	F(1,34)=.4, p>.1

	types
	
	
	
	

	nest
	
	
	
	

	Kingston
	
	
	
	

	stay
	F(1,34)=.4, p>.1
	F(1,34)=.6, p>.1
	F(1,34)=.6, p>.1
	F(1,34)=1.0, p>.1

	ride
	F(1,34)=.6, p>.1
	F(1,34)=2.9, p>.05
	F(1,34)=.4, p>.1
	F(1,34)=1.8, p>.1

	cost
	
	
	
	

	
	finding the answers
	finding sites containing the answer

	Year 8
	school
	
	school
	

	kiwi
	
	
	
	

	name
	F(1,31)=1.1, p>.1
	
	F(1,31)=.4, p>.1
	

	types
	F(1,31)=2.7, p>.1
	
	F(1,31)=2.3, p>.1
	

	nest
	F(1,31)=1.6, p>.1
	
	F(1,31)=4.1, p>.05
	

	Kingston
	
	
	
	

	stay
	F(1,31)=3.8, p>.05
	
	F(1,31)=3.0, p>.05
	

	ride
	F(1,31)=2.1, p>.1
	
	F(1,31)=2.1, p>.1
	

	cost
	F(1,31)=.2, p>.1
	
	F(1,31)=2.1, p>.1
	


Appendix G:
Results of one-way ANOVAs of students’ group on the search strategies they used


	
	Year 4
	Year 8

	
	F statement
	significance
	F statement
	significance

	kiwi
	
	
	
	

	combinations of keywords
	F(1,50)=6.1
	p<.05
	F(1,44)=.18
	p>.1

	read summaries
	F(1,49)=2.94
	p>.05
	F(1,44)=1.06
	p>.1

	search buttons
	F(1,49)=3.27
	p>.05
	F(1,44)=3.15
	p>.05

	Kingston
	
	
	
	

	combinations of keywords
	F(1,52)=2.96
	p>.05
	F(1,44)=2.00
	p>.1

	read summaries
	F(1,51)=1.85
	p>.1
	F(1,44)=.18
	p>.1

	search buttons
	F(1,51)=1.08
	p>.1
	F(1,44)=.30
	p>.1


Appendix H:
Summary of Year 4 queries by keywords used, ignoring variations such as punctuation, word order and use of words such as where and what, by students using the model or the Internet


	
	Internet
	Model

	
	Total 
	Unique
	Total 
	Unique

	KIWI
	# (%)
	# (%)
	# (%)
	# (%)

	kiwi (33)
	14 (33)
	2 (8)
	19 (51)
	2 (10)

	name (1)
	0 (0)
	0 (0)
	1 (3)
	1 (5)

	kiwi + name (21)
	14 (33)
	10(42) 
	7 (19)
	7 (35)

	bird (1)
	0 (0)
	0 (0)
	1 (3)
	1 (5)

	kiwi + bird (5)
	4 (9)
	2 (8)
	1 (3)
	1 (5)

	kiwi + name + bird (3)
	3 (7)
	3 (13)
	0 (0)
	0 (0)

	new + zealand (1)
	1 (2)
	1 (4)
	0 (0)
	0 (0)

	kiwi + new + zealand (1)
	0 (0)
	0 (0)
	1 (3)
	1 (5)

	kiwi + (other) (4)
	2 (5)
	2 (8)
	2 (5)
	2 (10)

	other  (2)
	0 (0)
	0 (0)
	2 (5)
	2 (10)

	URLs (5)
	5 (12)
	4 (17)
	0 (0)
	0 (0)

	irrelevant (3)
	0 (0)
	0 (0)
	3 (8)
	3 (15)

	KINGSTON
	Total
	Unique
	Total
	Unique

	kingston (18)
	4 (9)
	2 (5)
	14 (29)
	2 (6)

	new + zealand (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kingston + new + zealand (5)
	2 (4)
	2 (5)
	3 (6)
	2 (6)

	kingston + (other) (4)
	1 (2)
	1 (2)
	3 (6)
	3 (8)

	new + zealand + (other) (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + new + zealand + (other) (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	(other) (3)
	3 (7)
	3 (7)
	0 (0)
	0 (0)

	stay (2)
	1 (2)
	1 (2)
	1 (2)
	1 (3)

	kingston + stay (7)
	4 (9)
	4 (9)
	3 (6)
	3 (8)

	kingston + new + zealand + stay (3)
	2 (4)
	2 (5)
	1 (2)
	1 (3)

	accommodation (2)
	1 (2)
	1 (2)
	1 (2)
	1 (3)

	kingston + accommodation (9)
	5 (11)
	5 (12)
	4 (8)
	4 (11)

	accommodation + kingston + new + zealand (5)
	5 (11)
	5 (12)
	0 (0)
	0 (0)

	kingston + new + zealand + stay + accommodation (4)
	3 (7)
	3 (7)
	1 (2)
	1 (3)

	kingston + name + accommodation (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + new + zealand + accommodation + queenstown (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + (specific places to stay) (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	new + zealand + (specific places to stay) (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kingston + new + zealand + (specific places to stay) (2)
	1 (2)
	1 (2)
	1 (2)
	1 (3)

	kingston + (specific places to stay) + accommodation + hotels (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	(specific places to stay) with or without further details (4)
	1 (2)
	1 (2)
	3 (6)
	3 (8)

	ride (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kingston + ride (2)
	0 (0)
	0 (0)
	2 (4)
	2 (6)

	famous (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	famous + ride (2)
	0 (0)
	0 (0)
	2 (4)
	2 (6)

	kingston + famous + ride (5)
	4 (9)
	4 (9)
	1 (2)
	1 (3)

	kingston + special + ride (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + famous + special (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kingston + famous + special + ride (2)
	1 (2)
	1 (2)
	1 (2)
	1 (3)

	kingston + new + zealand + famous (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	(related to specific ride) (2)
	0 (0)
	0 (0)
	2 (4)
	2 (6)


Appendix I:
Summary of Year 8 queries by keywords used, ignoring variations such as punctuation, word order and use of words such as where and what, by students using the model or the Internet


	
	Internet
	Model

	
	Total
	Unique
	Total
	Unique

	KIWI
	# (%)
	# (%)
	# (%)
	# (%)

	kiwi  (27)
	14 (20)
	2 (4)
	13 (27)
	3 (9)

	bird  (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	kiwi + bird  (9)
	7 (10)
	5 (10)
	2 (4)
	2 (6)

	kiwi + new + zealand  (4)
	2 (3)
	2 (4)
	2 (4)
	1 (3)

	kiwi + bird + new + zealand (2)
	1 (1)
	1 (2)
	1 (2)
	1 (3)

	kiwi + bird + native (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	bird + new + zealand + native (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kiwi + bird + new + zealand + native (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	name (2)
	2 (3)
	2 (4)
	0 (0)
	0 (0)

	kiwi + name (27)
	18 (25)
	11 (22)
	9 (18)
	8 (23)

	kiwi + bird + name (2)
	1 (1)
	1 (2)
	1 (2)
	1 (3)

	kiwi + real + name (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	kiwi + new + zealand + name (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kiwi + (other) (2)
	2 (3)
	2 (4)
	0 (0)
	0 (0)

	kind (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	kiwi + kind (5)
	1 (1)
	1 (2)
	4 (8)
	2 (6)

	name (1)
	1 (1)
	1 (20
	0 (0)
	0 (0)

	kiwi + name (4)
	2 (3)
	2 (4)
	2 (4)
	2 (6)

	kiwi + bird + name (1)
	1 (1)
	1 (2)
	0 (0)
	 0 (0)

	kiwi + types (2)
	0 (0)
	0 (0)
	2 (4)
	2 (6)

	kiwi + bird + types (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	kiwi + new + zealand + kind (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	kiwi + bird + kinds (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	nest (1)
	1 (1)
	1 (2)
	0 (0)
	0 (0)

	kiwi + new + zealand + nest (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kiwi + home (3)
	1 (1)
	1 (2)
	2 (4)
	2 (6)

	kiwi + habitat (1)
	0 (0)
	0 (0)
	1 (2)
	1 (3)

	kiwi + nests (6)
	1 (1)
	1 (2)
	5 (10)
	5 (14)

	kiwi + live (1)
	 0 (0)
	0 (0)
	1 (2)
	1 (3)

	(URLs) (7)
	 7 (10)
	6 (12)
	0 (0)
	0 (0)

	search engines (2)
	2 (3)
	2 (4)
	0 (0)
	0 (0)

	KINGSTON
	Total
	Unique
	Total
	Unique

	kingston (16)
	9 (15)
	2 (5)
	7 (12)
	3 (6)

	kingston + New + Zealand (34)
	17 (28)
	8 (19)
	17 (29)
	11 (23)

	kingston + (other) (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + New + Zealand + (other) (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + accommodation (8)
	3 (5)
	3 (7)
	5 (8)
	4 (9)

	kingston + accommodation + New + Zealand (9)
	2 (3)
	2 (50
	7 (12)
	7 (15)

	stay (2)
	0 (0)
	0 (0)
	2 (3)
	2 (4)

	kingston + stay (2)
	1 (2)
	1 (2)
	1 (2)
	1 (2)

	kingston + new + zealand + stay(2)
	1 (2)
	1 (2)
	1 (2)
	1 (2)

	stay + accommodation (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	kingston + stay + accommodation (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	kingston + new + zealand + stay + accommodation (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	kingston + stay + (other) (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + hotel (2)
	2 (3)
	2 (5)
	0 (0)
	0 (0)

	kingston + new + zealand + hotel (2)
	2 (3)
	2 (5)
	0 (0)
	0 (0)

	kingston + do (2)
	0 (0)
	0 (0)
	2 (3)
	2 (4)

	kingston + ride (2)
	1 (2)
	1 (2)
	1 (2)
	1 (2)

	kingston + famous + ride (5)
	5 (8)
	5 (12)
	0 (0)
	0 (0)

	kingston + new + zealand + famous + ride + (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + special + ride (2)
	1 (2)
	1 (2)
	1 (2)
	1 (2)

	kingston + famous + special + ride (2)
	1 (20
	1 (2)
	1 (2)
	1 (2)

	kingston + price (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	kingston + flyer (10)
	6 (10)
	4 (9)
	4 (7)
	3 (6)

	kingston + flyer + cost (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + flyer + price (2)
	1 (2)
	1 (2)
	1 (2)
	1 (2)

	kingston + new + zealand + flyer (2)
	2 (3)
	2 (5)
	0 (0)
	0 (0)

	kingston + flyer + ride (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)

	kingston + new + zealand + flyer + cost (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	kingston + flyer + cost + family (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	cost + family + ride (1)
	0 (0)
	0 (0)
	1 (2)
	1 (2)

	cost + ride (2)
	0 (0)
	0 (0)
	2 (3)
	2 (4)

	kingston + cost + ride + famous (1)
	1 (2)
	1 (2)
	0 (0)
	0 (0)


Appendix J:
Constraints

Summary of constraints under which the NEMP team was working (adapted from an email received 13 June 2003 from Gordon Yau, a member of the team that constructed the Web simulation).

Some of the things we could and could not do were identified:

1. 
Mac only.  Any software we wanted to use needs to run on a Macintosh iBook laptop. Unfortunately, at the time there was a limited amount of Mac software to allow us to develop a Web simulation.  

2. 
No Internet access would be available - although the iBooks have an in-built modem, we were unable to obtain Internet access. Therefore, we were not able to use the "real" Internet for our purpose - all programs and Web pages will need to be put onto the laptop.

3. 
Problem with Web files.  There would be difficulty downloading special Web files such as Shockwave, Flash, PDFs and Javascript files.  Moreover, it would be impossible to capture interactions children might have while using something like a Flash or Shockwave program.  Eg, we cannot detect what they typed into a Flash program or what objects they clicked and dragged.

4. 
Server-side applications.  A number of Web sites use serverside programs, written in programs such as Perl, to provide dynamic content based on the user's choices.

5. 
Sheer size of the Web.  We obviously were unable to download the entire WWW onto a hard drive, so we could only download a selected subset of it.

6. 
Powerful Search engines.  There were a number of powerful search engines available at the time, including Google, AltaVista, Excite, Yahoo etc.  We obviously cannot download them and since the children using our system would be offline, we were unable to use them at all.  Therefore, we needed to create or find a search engine of our own.

7. 
We cannot monitor general and casual browsing.  Because children will only have a limited amount of time, we knew we were unable to perform a long-term study that other researchers were able to do.

8. 
Caching issues.  If a Web page is cached by the browser, any server-side program that we write will not be aware of pages that are viewed from the Web browser's cache.  

9. 
Frames problem.  Web sites implementing Frames posed problems, because of difficulty in tracking users' access to pages within a Frame-based interface.

10. 
Unable to simulate a Web browser.  We were unable, given our limited resources, to develop our own "Web browser", and there were other good reasons for not developing one; we could only use existing browsers.


11. 
Children’s own home computer setup.  We recognised that each person will have their own computer set up differently for Internet access - their own preferred Web browser, different home page, their own set of Favourite book marks etc.   We could only provide them with a general predefined setup that all children in our survey will use.

12. 
Web's numerous Web servers versus our maximum possible 1 Web server.  The Web has perhaps millions of Web servers, each hosting probably at most a few Web sites.  However, because we could only install one simple Web server on an iBook, we were limited to hosting only 1 Web site. 

Appendix K:
Number (and percentage) of students indicating they used a variety of search engines


	
	Year 4
	Year 8

	
	Number
	Percentage
	Number
	Percentage

	address bar
	0
	0.0
	1
	1.4

	Alta vista
	0
	0.0
	1
	1.4

	Ask Jeeves
	2
	5.3
	10
	13.9

	Bionical
	1
	2.6
	0
	0.0

	Encarta
	0
	0.0
	1
	1.4

	Google
	26
	68.4
	38
	52.8

	Living Library
	0
	0.0
	2
	2.8

	msn
	0
	0.0
	3
	4.2

	msn yahoo
	0
	0.0
	1
	1.4

	NZoom
	0
	0.0
	2
	2.8

	WickEd
	0
	0.0
	1
	1.4

	xtra
	5
	13.2
	3
	4.2

	xtra msn
	0
	0.0
	1
	1.4

	Yahoo
	2
	5.3
	7
	9.7

	Yahooligans
	2
	5.3
	1
	1.4


Appendix L:
Most common keywords and their variations, and how they were treated by Seeker and Google

kiwi

	query
	#
	Seeker
	Google

	kiwi

	52
	kiwi 
	kiwi 

	Kiwi 
	1
	kiwi
	kiwi

	kiwis
	6
	kiwi
	kiwis

	what is a kiwi
	1
	what or is or a or kiwi
	kiwi



kiwi + name
	query
	#
	Seeker
	Google

	hiw did the kiwi get the name kiwi

	1
	hiw or did or the or kiwi or get or name 
	hiw and did and kiwi and get and name


	how did kiwi get the name kiwi
	1
	how or did or kiwi or get or the or name
	did and kiwi and get and name 

	How did kiwis get their name

	1
	How or did or kiwi or get or their or name

	did and kiwis and get and their and name


	how did kiwis get there name?
	1
	how or did or kiwi or get or there or name
	did and kiwis and get and there and name

	how did the kiwi get its name

	5
	how or did or the or kiwi or get or it or name

	did and kiwi and get and its and name


	how did the kiwi get it's name
	4
	how or did or the or kiwi or get or it's or name
	did and kiwi and get and (it's or it) and name

	how did the kiwi get the name kiwi

	9
	how or did or the or kiwi or get or name
	did and kiwi and get and name 


	how did the Kiwi get the name Kiwi
	1
	how or did or the or kiwi or get or name 
	did and kiwi and get and name 

	how did the kiwi ti,s name

	1
	how or did or the or kiwi or ti,s or name

	did and kiwi and ti,s and name


	how does the kiwi get its name
	2
	how or does or the or kiwi or get or it or name
	does and kiwi and get and its and name

	how kiwi got its name

	2
	how or kiwi or got or it or name

	kiwi and got and its and name


	how the kiwi got his name
	1
	how or the or kiwi or got or hi or name
	kiwi and got and his and name

	how the kiwi got its name

	4
	how or the or kiwi or got or it or name

	kiwi and got and its and name


	how the kiwi got it's name
	1
	how or the or kiwi or got or it's or name
	kiwi and got and (it's or it) and name

	How the kiwi got it's name

	1
	How or the or kiwi or got or it's or name

	kiwi and got and (it's or it) and name


	kiwi name
	2
	kiwi or name
	kiwi and name

	kiwiname

	1
	kiwiname

	kiwiname


	kiwis name
	1
	kiwi or name
	kiwis and name

	Kiwi's name

	1
	kiwi's or name

	(kiwi's or kiwi) and name


	name kiwi
	1
	name or kiwi
	name and kiwi

	name of kiwi

	1
	name or of or kiwi

	name and kiwi


	the kiwis name
	2
	the or kiwi or name
	kiwis and name

	the name kiwi

	2
	the or name or kiwi

	name and kiwi


	the name kiwi how
	1
	the or name or kiwi or how
	name and kiwi

	the name kiwi why

	1
	the or name or kiwi or why

	name and kiwi


	When the kiwi got it's name
	1
	When or the or kiwi or got or it's or name
	kiwi and got and (it's or it) and name



kingston

	query
	#
	Seeker
	Google

	kingston
	21
	kingston
	kingston

	Kingston
	12
	kingston
	kingston

	where is Kingston
	1
	where or is or kingston
	kingston


kingston + accommodation

	Query
	#
	Seeker
	Google

	accommodation in kingston

	1
	accommodat* or in or kingston
	accommodation and kingston

	accommodation in Kingston
	3
	accommodat* or in or kingston
	accommodation and kingston

	Accommodation in Kingston
	1
	accommodat* or in or kingston
	accommodation and kingston

	if you need accommodation in Kingston

	1
	if or you  or  need  or accommodat* or in or kingston
	if and you and need and accommodation and kingston

	Kingston Accommodation
	1
	kingston or accommodat*
	accommodation and kingston

	Kingston accommodation
	2
	kingston or accommodat*
	accommodation and kingston

	kingston accommodation
	4
	kingston or accommodat*
	accommodation and kingston

	Kingston accomodation

	1
	kingston or accommodat*
	accomodation and kingston

	kingstons accomodation
	1
	kingstons or accomodat*
	accomodation and kingston

	what is the accommodation at Kingston
	1
	what or is or the or accomodat* or at or kingston
	accomodation and kingston

	Where can I find a accommodation in Kingston
	1
	where or can or I or find or a or accomodat* or in or kingston
	accommodation and kingston



kingston + new + zealand

	Query
	#
	Seeker
	Google

	all about kingston new Zealand

	1
	all or about or  kingston or new or zealand
	about and kingston and new and zealand

	Kingston (New Zealand)
	1
	kingston or new or zealand
	kingston and new zealand

	kingston (new zealand)

	1
	kingston or new or zealand
	kingston and new zealand

	kingston in NZ
	1
	kingston or in or nz
	kingston and nz

	kingston new zealand

	15
	kingston or new or zealand
	kingston and new and zealand

	kingston New Zealand
	2
	kingston or new or zealand
	kingston and new and zealand

	Kingston new zealand
	1
	kingston or new or zealand
	kingston and new and zealand

	Kingston New Zealand

	6
	kingston or new or zealand
	kingston and new and zealand

	kingston nz
	1
	kingston or nz
	kingston and nz

	Kingston NZ

	1
	kingston or nz
	kingston and nz

	Kingston nz
	1
	kingston or nz
	kingston and nz

	Kingston, New Zealand

	3
	kingston or new or zealand
	kingston and new and zealand

	kingston, New Zealand
	1
	kingston or new or zealand
	kingston and new and zealand

	kingston, new zealand

	2
	kingston or new or zealand
	kingston and new and zealand

	kingtons new zealand
	1
	kingtons or new or zealand
	kingtons and new and zealand

	where is it in Kingston New Zealand
	1
	where or is or it or in or kingston or new or zealand
	kingston and new and zealand


Appendix M:
Search results, in Seeker and Google, of the most common queries by all students


	Seeker

	Google

	kiwi
	

	Kiwi Experience

www.kiwiexperience.com/index.html
	KiwiCareers - Home Page

www.careers.co.nz/

	The Kiwi Bird: An Odd Bird Indeed

www.kiwicare.com/bird.htm
	Kiwi Experience

www.kiwiexperience.com/

	Kiwi Magic Showscan Movie, Queenstown, New Zealand

www.kiwimagic.co.nz/index.html
	Kiwi:Home

www.kiwirecovery.org.nz/

	Kiwi Kayak

www.kiwikayak.com/index.html
	Syslog Daemon for Windows, Free Syslog Server, Firewall ...

www.kiwisyslog.com/

	Kiwifruit Country New Zealand

www.kiwifruitcountry.co.nz/index.html
	OXiDE :: Live Life Through OXiDE! (TM)

www.oxide.com/

	Kiwi Koats - Your One Stop Leather Shop

www.kiwikoats.com/index.html
	Kiwi Words & Phrases

www.chemistry.co.nz/kiwi.htm

	Virigin Kiwi Bottled Water and Health Drinks 

www.virgin-kiwi.co.nz/index.html
	Kiwi Web [Chemistry | New Zealand]

www.chemistry.co.nz/

	The Brown Kiwi - Ponsonby, Auckland, NZ

www.brownkiwi.co.nz/index.html
	Kiwi Conservation Club

www.kcc.org.nz/

	Syslog Daemon for Windows, Firewall Loggins, Kiwi Syslog 

www.kiwi-enterprises.com/index.html
	Kiwi Blogs Webring

kamabailey.tripod.com/kiwiblog.html

	KIWI PARK -- MURCHISON, New Zealand

www.holidayparks.co.nz/kiwi/index.html
	Birdwatching Eco Tours New Zealand South Pacific Australia

www.kiwi-wildlife.co.nz/ 

	how did the kiwi get the name kiwi
	

	The Kiwi Bird: An Odd Bird Indeed

www.kiwicare.com/bird.htm
	[PDF] Approach:

nemp.otago.ac.nz/PDFs/info_skills_01/chapter4/kiwi.pdf

	Kiwi Experience

www.kiwiexperience.com/index.html
	Kiwi

nemp.otago.ac.nz/info_skills/2001/find_gather/kiwi.htm

	Listen to the Mockingbird

www.birdwatching.com/stories/mockingbird.html
	Get into Hot Water this Winter! - Harper Pass - Kiwi Saddle - 

www.tramper.co.nz/index.cfm/action/story/ StoryID/65/TrackID/16/Keywords/

	Learn to Attract Birds: Join the National Bird Feeding Society

www.birdfeeding.org/info.html
	New Zealand Travel Tips, Visitor Information and Kiwi News.

www.kiwinewz.com/html/feb_1999.htm

	Birding Tips

www.birdwatching.com/birdingtips.html
	Kiwi Tobacco

www.diablonet.net/~mercadal/media/kiwi/index.php

	Learn to Attract Birds: Join the National Bird Feeding Society

www.birdfeeding.org/basics.html
	NZOOM - ONE News - National

onenews.nzoom.com/onenews_detail/ 0,1227,242178-1-7,00.html

	Learn to Attract Birds:  Join the National Bird Feeding Society

www.birdfeeding.org/kids.html
	.: Tall Skinny Kiwi :.

tallskinnykiwi.blogspot.com/

	AviSys Main Screen

www.birdwatching.com/software/blinn/avisys_detail/avisys_main_screen.html
	<<..::oOo Kiwi Ice [Vision 4.0]--> Blurred Reflections oOo::..>>

kiwi-ice.net/ATW.htm

	Kiwi Information -- from the source!

www.mercurybay.co.nz/kiwiinfo.html
	 [PDF] Pick A Better Snack - December 2002 - Broccoli, Tangerines, Kiwi ...

www.extension.iastate.edu/food/bettersnack/Dec02.pdf

	Bird Brain Bird Listing Software for the Mac

www.birdwatching.com/software/birdbrain/birdbrain.html
	The soc.culture.new-zealand faq : DEFINITION OF 'KIWI'

www.enzed.com/faq/c1.html




	kiwi bird
	

	The Kiwi Bird:  An Odd Bird Indeed

www.kiwicare.com/bird.htm
	Kiwi page

www.kiwi.bird.freeservers.com/

	Kiwi Wildlife Tours

www.kiwi-wildlife.co.nz/index.html
	New Zealand Kiwi Bird

www.chemistry.co.nz/kiwibird.htm

	New Zealand Kiwi Bird

www.chemistry.co.nz/kiwibird.htm
	The Endangered Kiwi Bird

www.geocities.com/RainForest/Jungle/7751/kiwi.html

	Kiwi:  How the Kiwi Lost his Wings

www.maori.org.nz/tikanga/purakau/kiwi.htm
	kiwi bird

www.findpetsupplies.com/pets/kiwi+bird

	Kiwi Information - from the Source

www.mercurybay.co.nz/kiwiinfo.html
	TrekShare

www.trekshare.com/index.cfm?p1=48&journalid=7106

	Kiwi

www.nzbirds.com/Kiwi.html
	Kiwi Bird of NZ

www.storesonline.com/site/471242/product/002k

	Kiwi Conservation Club Website

www.kcc.org.nz/index.html
	Compare Prices and Read Reviews on Ty Beak The Ty-Dye 

www.epinions.com/ kifm-Toys-All-Ty_Beak_The_Ty_Dye_Kiwi_Bird_Beanie_Baby

	about.html

www.accommodation-nz.co.nz/about.html
	Beak the kiwi bird - Toys, Games & Hobbies - Yahoo! Auctions

list.auctions.shopping.yahoo.com/ca/ 25509-category-leaf.html?alocale=0ca

	Kiwi Experience
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	Kiwis Graphics Business Website Templates Free Templates Exclusive ...

www.kiwisgraphics.com/

	The Kiwi Bird: An Odd Bird Indeed

www.kiwicare.com/bird.htm
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Appendix N:
Examples of results pages from Seeker and Google for the queries ‘kiwi’ and ‘kingston new zealand’

Seeker search:  kiwi


Found 34 documents about “kiwi” Showing items 1 to 10:

	Score
	Title
	More

	
	Kiwi Experience

http://192.168.0.2/www.kiwiexperience.com/index.html

Kiwi Experience     What is Kiwi Experience all about:  We are an alternative coach travel network developed specifically for backpackers and like-minded independent travellers, allowing


	(

	
	The Kiwi Bird:  An Odd Bird indeed

http://192.168.0.2/www.kiwicare.com/bird.htm

The Kiwi Bird:  An Odd Bird Indeed  The Kiwi Bird:  An Odd Bird indeed What does a Kiwi look like?  How did the Kiwi get it’s name?  It has thick hair-like feathers, no tail, a beak one third the lenth of its body, and nostrils at the tip of the beak.  It l


	(

	
	Kiwi Magic Showscan Movie, Queenstown, New Zealand

http://192.168.0.2/www.kiwimagic.co.nz/index.html

Kiwi Magic Showscan Movie, Queenstown, New Zealand Kiwi Magic has all the thrills, spills, spectacles and laughts normally reserved for first run Hollywood features.  Starring Ned Beatty, Billy T. James and New Zealand landscapes seldom seen, Kiwi Mag


	(

	
	Kiwi Kayak

http://192.168.0.2/www.kiwikayak.com/index.html

Kiwi Kayak   Kiwi News Swirl & Multi Colors!  Swirl and multi colors are available at no extra charge for the Lobo and Kopapa! Click here for a picture . Sport packages Available Sport packages are available for the Lobo & Kopapa.


	(

	
	Kiwifruit Country New Zealand

http://192.168.0.2/www.kiwifruitcountry.co.nz/index.html

Kiwifruit Country New Zealand Over the next few pages we are going to highlight this wonderful attraction that you won’t forget to add to you itinerary when visiting the Bay of Plenty, here in New Zealand. Kiwifruit Country gives you the opportunity to


	(

	
	Kiwi Koats - Your One Stop Leather Shop

http://192.168.0.2/www.kiwikoats.com/index.html

Kiwi Koats - Your One Stop Leather Shop    Your One Stop Leather Shop G’day! and Welcome to Kiwi Koats. All pieces crafted and manufactured by Kiwi Koats are unique creations an all are genuine New Zealand produced Lambskin/Shearling or U.S. produc


	(

	
	Virgin Kiwi Bottled Water and health Drinks - Virgin Kiwi - New Zealand - Estab

http://192.168.0.2/www.virgin-kiwi.co.nz/index.html

Virgin Kiwi Bottled Water and health Drinks - Virgin Kiwi - New Zealand - Established 1890 - Alexanders Mineral Water +1>”The Purest Water The World Has To Offer” Welcome to New Zealand WE ARE PROUD TO BE A NUCLEAR FREE COUNTRY THE SOURCE


	(

	
	The Brown Kiwi - Ponsonby, Auckland, NZ

http://192.168.0.2/www.brownkiwi.co.nz/index.html

The Brown Kiwi - Ponsonby, Auckland, NZ The Brown Kiwi is a cosy travellers hostel offering you warmth, hospitality and local character.  Our two-story colonial home built around 1900 is newly refurbished and located in Ponsonby, Auckland’s trendiest inne


	(

	
	Syslog Daemon for Windows, firewall logging, Kiwi Syslog - Cisco router backup,

http://192.168.0.2/www.kiwi-enterprises.com/index.html

Syslog Daemon for Windows, firewall logging, Kiwi Syslog - Cisco router backup, Kiwi CatTools #floater {positive: absolute; left: 0; top: 0; visibility: visible;} self.onError =null; lastScrollY = 0; NS = (document layers) ? 1 : 0; IE = (docum


	(

	
	KIWI PARK -- MURCHISON, New Zealand

http://192.168.0.2/www.holidayparks.co.nz/kiwi/index.html

KIWI PARK -- MURCHISON, New Zealand NELSON   MARLBOROUGH SOUTH ISLAND   NEW ZEALAND KIWI PARK > 170 Fairfax Street, Murchison.
	(


Google search:  kiwi


Searched the Web for kiwi.  

Results 1 - 10 of about 1,870,000. Search took 0.13 seconds.

Category:
Home > Cooking > Fruits and Vegetables > Kiwi Fruit   
News:  
Release for kiwi chopped in trap - Stuff.co.nz - 9 hours ago

Playboy reunion has Kiwi bunny hopping - New Zealand Herald - 5 Jan 2004


Try Google News: Search news for kiwi or browse the latest headlines

KiwiCareers - Home Page
[Contact], [Te Reo], [Search]. Career Services KiwiCareers is a government-funded website containing New Zealand job, industry and ... 
Description: New Zealand job, industry and training information, career advice, and links to other relevant sites.
Category: Regional > Oceania > ... > Employment > Advice and Information
www.careers.co.nz/ - 7k - Cached - Similar pages 

Kiwi Experience
What is Kiwi Experience all about: ... Activity Bookings / Discounts: Discounts for activities are provided 'exclusively' to Kiwi Experience passengers. ... 
Description: Alternative coach travel network developed for backpackers in New Zealand. Hop on, hop off, Fly 'N'...
Category: Recreation > Travel > ... > Backpacking > Tour Operators
www.kiwiexperience.com/ - 14k - Cached - Similar pages 

Kiwi:Home
... Send an E-Card. See Kiwi Here. You can see kiwi in captivity and in the wild... The Unique Kiwi. Discover what makes the kiwi a unique and remarkable bird. ... 
Description: Extensive information and images. Includes species descriptions, cultural importance, life cycle,...
Category: Science > Biology > ... > Chordata > Aves > Struthioniformes > Kiwis
www.kiwirecovery.org.nz/ - 21k - Cached - Similar pages 

Syslog Daemon for Windows, Free Syslog Server, Firewall logging ...
Thank you for visiting Kiwi Enterprises. ... Our Software Products. Kiwi Syslog Daemon Whats New. Kiwi Syslog Daemon is a freeware Syslog Daemon for Windows. ... 
www.kiwisyslog.com/ - 22k - 4 Jan 2004 - Cached - Similar pages 

OXiDE :: Live Life Through OXiDE! (TM)
Add OXiDE to YOUR SITE. Privacy Policy | Banners, © OXiDE.com, Property of: Future Media Architects, Inc. 
www.oxide.com/ - 6k - Cached - Similar pages 

Kiwi Words & Phrases
... Kiwi - Words & Phrases. ... Quote: Its TV/Movie industry slang (and it is Kiwi!) for someone who works on/designs/sews the costumes. ... 
Description: Words and expressions commonly used in New Zealand with their equivalent definition. Many words and...
Category: Regional > Oceania > ... > New Zealand English
www.chemistry.co.nz/kiwi.htm - 56k - Cached - Similar pages 

Kiwi Web [Chemistry | New Zealand]
... Find out about the best Skiing and Surfing spots - you can learn our lingo from the Kiwi Slang page - find Fast Facts about our beautiful country - picture the ... 
Description: Search engine for chemistry sites for children and young adults. Includes information about New Zealand,...
Category: Science > Chemistry > Education
www.chemistry.co.nz/ - 11k - Cached - Similar pages
[ More results from www.chemistry.co.nz ] 

Kiwi Conservation Club
... world! Kiwis for Kiwis Campaign to save the kiwi. ... Forest and Bird. Welcome to the official website of the Kiwi Conservation Club. KCC ... 
www.kcc.org.nz/ - 9k - Cached - Similar pages 

Kiwi Blogs Webring
Kiwi Blogs Kiwi Blogs is a webring for webloggers living in New Zealand or New Zealanders living overseas. To join, there are a ... 
kamabailey.tripod.com/kiwiblog.html - 4k - Cached - Similar pages 

Birdwatching Eco Tours New Zealand South Pacific Australia Kiwi ...
Background sound = Little spotted kiwi Click here to play the sound again, ... 

Description: Specialise in small group natural history and birding tours.
Category: Regional > Oceania > ... > Tour Operators > Ecotourism
www.kiwi-wildlife.co.nz/ - 19k - 4 Jan 2004 - Cached - Similar pages 

Seeker search:  kingston new zealand


Found 433 documents about “kingston new zealand” Showing items 1 to 10:

	Score
	Title
	More
	Words

Found

	
	Kingston Stream Holiday Camp

http://192.168.0.2/www.holidayparks.co.nz/kingston/index.html

KINGSTON STREAM HOLIDAY CAMP 46 km from Queenstown, New Zealand. Gateway to southern lakes. Well sheltered camp with lovely stream safe for children. Post Office, Tavern, tearoom/Restaurant close by. Excellent 9 hold golf course, bowling green, shore


	(
	kingston, zealand, new

	
	The Kingston Flyer - Vintage Steam Train

http://192.168.0.2/www.kingstonflyer.co.nz/index.html

The Kingston Flyer - Vintage Steam train   The Kingston Flyer has a history that spans over 120 years. Set in spectacular mountain scenery, the train is a splendid example of New Zealand’s heavy engineering skills.  


	(
	kingston, zealand, new

	
	Kngston, New York USA

http://192.168.0.2/www.ci.kingston.ny.us/index.html

Kingston, New York USA Kingston, the first capital of New York State, is located along the majestic Hudson River, in the shadows of the scenic Catskill Mountains. Kingston offers many diverse interests year round from our historic Stockade District to ou


	(
	kingston, new

	
	Community of Kingston -- Kingston, WA USA

http://192.168.0.2/wwwkingstonwa.com/index.html

Community of Kingston -- Kingston, WA USA +3>Welcome to... +1>”Gateway to the Olympics” KINGSTON (picture will change on reload) Copyright© Community Concepts +1>HERITAGE Settled in 1890 Population 2800 +1>Please Sign our Guest Book ~ review the gu


	(
	kingston, new

	
	Kingston, New Hampshire

http://192.168.0.2/www.kingstonnh.com/Town/index.html

Kingston, New Hampshire Site of Kingston, NH Local events, history, library, schools, bass fishing, Kingston Days & much more!! ABOUT KINGSTON: Community Profile Area Map Important Phone Numbers Library Info. Bass Fishing Kingston Days


	(
	kingston,new

	
	Painted Lady Inn

http://192.168.0.2/www.paintedladyinn.on.ca/index.html

Painted Lady Inn “>New Year’s package. KINGSTON. Kingston. Thousand Islands. Accommodation. Bed and Breakfast. Built in 1872. Victorian Manse. Bed and breakfast. Kingston, Ontario. Eastern Ontario. Seven guest rooms. Private baths, antiques, centr


	(
	kingston, new

	
	Kingston Child Care Association in Kingston, Tasmania

http://192.168.0.2/www.kccc.asn.au/index.html

Kingston Child Care Association in Kingston, Tasmania Kingston child care association Web site. Located in Kingston, Tasmania, Australia. Information about our association and costs. Kingston Child Care Centre aims to provide consistently high quality ca


	(
	kingston

	
	Holiday Inn of Kingston

http://192.168.0.2/www.holidayinnkingston.com/index.html

Holiday Inn of Kingston Accommodations || Ballroom || Directions || Gathers Lounge || Links Louie’s Restaurant || Meetings Express || Reservations special || Winter Getaway Holiday Inn Kingston, NY. Located in the Hudson


	(
	kingston, new

	
	City of Kingston

http://192.168.0.2/www.kingston.vic.gov.au/index.html

City of Kingston The City of Kingston welcomes you to Flower Power - the Mayor’s Inaugural Ball - Kingston Victoria | Kingston Library | Kingston Waste Management | Youth Services | Local History | Kingston Arts and Cultural Centre | Community Director


	(
	kingston

	
	reg-auckland.html

http://192.168.0.2/www.accommodation-nz.co.nz/reg-auckland.html

Accommodation in New Zealand - regional - Auckland Accommodation New Zealand - Auckland Accommodation in New Zealand - Regional - Auckland A selection of New Zealand accommodation in Auckland Auckland City Hotel - Conveniently located in the heart of th
	(
	kingston, zealand, new


Google search:  kingston new zealand


Searched the Web for kingston new zealand.   Results 1 - 10 of about 363,000. Search took 0.15 seconds.
KINGSTON MOTELS & HOLIDAY PARK -- KINGSTON, New Zealand
CENTRAL OTAGO · SOUTHLAND SOUTH ISLAND · NEW ZEALAND. KINGSTON
MOTELS & HOLIDAY PARK, HAPNZ Logo. 2 Kent Street, Kingston PO Box ... 
www.holidayparks.co.nz/kingston/ - 8k - Cached - Similar pages 

Mac~Ladanae Highland Cattle Fold - Kingston - New Zealand
... Horizontal Advert. Kellysearch for Mac~Ladanae Highland Cattle Fold. Address.

Kingston New Zealand. Telephone, fax and Web. http://www.kyloes.net. ... 
www.kellysearch.com/nz-company-900084887.html - 25k - Cached - Similar pages 

NojCom - Kingston - New Zealand
... Horizontal Advert. Kellysearch for NojCom. Address. Kingston New Zealand. Telephone,

fax and Web. http://www.nojcom.co.nz. Request for quote / email this company. ... 
www.kellysearch.com/nz-company-900536855.html - 26k - Cached - Similar pages
[ More results from www.kellysearch.com ] 

The Kingston Flyer, New Zealand's Famous Vintage Steam Train
The Kingston Flyer is New Zealand's famous vintage steam train, based

in Kingston on the southern shores of Lake Wakatipu. The Kingston ... 
Description: Vintage steam train based in Kingston on the southern shores of Lake Wakatipu. Pictures, history,...
Category: Recreation > Trains and Railroads > ... > Narrow Gauge > Oceania
www.kingstonflyer.co.nz/ - 9k - Cached - Similar pages 

Karen Kingston's Workshops in New Zealand
Karen's last visit to new Zealand to teach her workshops was in 2000.

She does ... list. SPACE CLEARING PRACTITIONER VISITING NEW ZEALAND, One ... 
www.spaceclearing.com/html/wshops_newzealand.htm - 10k - Cached - Similar pages 

1st ODI: West Indies v New Zealand at Kingston, 5 Jun 2002
... ODI # 1839 New Zealand in West Indies, 2002, 1st One-Day International West Indies

v New Zealand Sabina Park, Kingston, Jamaica 5 June 2002 (50-over match). ... 
www.cricket.org/link_to_database/ARCHIVE/2002/ NZ_IN_WI/SCORECARDS/NZ_WI_ODI1_05JUN2002.html - 19k - 5 Jan 2004 - Cached - Similar pages 

hotels Kingston, Best Western Motel Monaro
... Category: Standard • Region: Canberra (ACT) • Location: Kingston •, ... If you

are visiting Australia and New Zealand you can save an additional 10% on all ... 
www.oztravel.com.au/travel_mall/hotels/ Best_Western_MoKingsto.html - 44k - Cached - Similar pages 

Kingston hotels, Medina Classic Canberra
... Medina Classic Canberra is located in the leafy suburb of Kingston, surrounded by ... If

you are visiting Australia and New Zealand you can save an additional 10 ... 
www.oztravel.com.au/travel_mall/hotels/ Medina_Classic_Kingsto.html - 50k - Cached - Similar pages
[ More results from www.oztravel.com.au ] 

Holiday Inn KINGSTON,NY - Hotel in Kingston New York United States
... Kingston. Hotels : Kingston : New York (NY) : United States. ... Holiday Inn KINGSTON,NY

503 Washington Avenue Kingston New York (NY) 12401,United States. ... 
www.hotels.travelmall.com/cgi-bin/ pg_hoteldetails.pl?Code=HI%3BIGNNY - 22k - Cached - Similar pages 

Cheap call rates to New Zealand with Kingston
At uSwitch.com, we can help you find budget call costs to New Zealand with

Kingston. ... Low cost telephone rates to New Zealand with Kingston. ... 
www.uswitch.com/Display/ HTInfo___Kingston__New_Zealand.htm - 60k - Cached - Similar pages 

Appendix O:
Results from the original NEMP study utilising Seeker (in 2001)


	KIWI
	% responses

	
	Y4
	Y8

	1.
How did the kiwi get the name “kiwi”? Use the Internet to find out and tell me.
	
	

	sound of cry (kee-wee-kee-wee)
	23
	72

	
	
	

	2.
There are five kinds of kiwi in New Zealand.  Find the names of three kinds of kiwi.  [not Year 4]
	
	

	3 of:
	
	

	Spotted (little, great)


Brown (Okarito, North Island, South Island)


Tokoeka (Haast, Southern)
	-
	67

	
	
	

	3.
Kiwis make their nests in different places.  Find one place where kiwi might make their nests.  [not Year 4]
	
	

	Any of:
	
	

	hollow logs, under tree roots, natural holes, burrows, dens
	-
	48

	
	
	

	Search strategies: 
	
	

	used combinations of keywords
	60
	64

	read provided summaries to decide which sites to open
	63
	85

	attempted to use search buttons within sites
	36
	36


	
	% responses

	
	at school
	at home

	How often do you search the Internet on a computer?
	Y4
	Y8
	Y4
	Y8

	most days
	7
	6
	20
	32

	more than once a week
	7
	14
	16
	20

	less than once a week
	32
	47
	18
	18

	never
	54
	33
	46
	30


	KINGSTON
	% responses

	
	Y4
	Y8

	1.
If you need accommodation in Kingston, New Zealand, where can you stay?
	
	

	Kingston Stream Holiday Camp
	13
	36

	
	
	

	2.
Kingston is famous for a special ride.  What is it called?
	
	

	The Kingston Flyer
	11
	33

	
	
	

	3.
How much does it cost for a family to go on the ride? [not Year 4]
	
	

	$34 one way and $44 return
	
	21

	only one of above
	
	10


Appendix P:
Examples of the changing results obtained from Google over time when using the keyword ‘kiwi’


	17/11/2003
	24/11/2003
	1/12/2003
	8/12/03

	www.kiwirecovery.org.nz 
	www.kiwirecovery.org.nz
	www.kiwirecovery.org.nz
	www.careers.co.nz

	www.kiwiexperience.com 
	www.kiwiexperience.com
	www.kiwiexperience.com
	www.kiwirecovery.org.nz

	www.careers.co.nz 
	www.kiwisyslog.com
	www.kiwisyslog.com
	www.kiwiexperience.com

	www.kiwi.com
	www.careers.co.nz
	www.careers.co.nz
	www.kiwisyslog.com

	www.jetkiwi.com
	www.kiwi.com
	www.kiwi.com
	www.jetkiwi.com

	www.kiwisyslog.com
	www.jetkiwi.com
	www.jetkiwi.com
	www.kiwi.com

	www.chemistry.co.nz/kiwi.htm
	www.chemistry.co.nz/kiwi.htm
	www.chemistry.co.nz/kiwi.htm
	www.chemistry.co.nz/kiwi.htm

	virtual-flux.net
	www.kiwikayak.com
	www.kiwikayak.com
	www.kiwikayak.com

	www.kiwi-wildlife.co.nz 
	virtual-flux.net
	www.kiwi-wildlife.co.nz
	www.kiwi-wildlife.co.nz

	soul-catcher.org/kiwi
	www.kiwi-wildlife.co.nz
	kamabailey.tripod.com/kiwiblog.html
	kamabailey.tripod.com/kiwiblog.html











START SEARCH
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� The analysis was repeated for Year 8 students using search frequency as a covariate, due to the earlier finding that search frequency differed between the model and Internet groups of students, with no alteration to the relationships and their significance.


� Students who were using the model had been told at the beginning of the search task that they would not be able to use URLs, and those that attempted to were reminded of this.





_1017492741.xls
Year 4

				original		current

		kiwi - name		23		22.2

		Kingston - stay		13		25.9

		Kingston - ride		11		22.2

						original		overall

		combinations		kiwi		60		50

				kingston		-		68.5

		summaries		kiwi		63		44.4

				kingston		-		40.7

		search buttons		kiwi		36		5.6

				kingston		-		1.9

						model		Internet

		combinations		kiwi		33.3		69.2

				kingston		59.3		77.8

		summaries		kiwi		33.3		60

				kingston		33.3		48.1

		search buttons		kiwi		0		12

				kingston		0		3.7

						male		female

		combinations		kiwi		53.1		47.6

				kingston		65.6		72.7

		summaries		kiwi		43.8		50

				kingston		34.4		50

		search buttons		kiwi		9.4		0

				kingston		3.1		0

				original						overall

				school		home				school		home

		most days		7		32				5.6		16.7

		more than once per week		7		20				5.6		16.7

		less than once per week		32		18				46.3		35.2

		never		54		30				42.6		31.5

				model				Internet

				school		home		school		home

		most days		7.4		18.5		3.7		14.8

		more than once per week		3.7		18.5		7.4		14.8

		less than once per week		55.6		33.3		37		37

		never		33.3		29.6		51.9		33.3

				male				female

				school		home		school		home

		most days		6.3		12.5		4.5		22.7

		more than once per week		6.3		25		4.5		4.5

		less than once per week		43.8		28.1		50		45.5

		never		43.8		34.4		40.9		27.3





Y4 answers

		kiwi - name		kiwi - name

		Kingston - stay		Kingston - stay

		Kingston - ride		Kingston - ride



original

current

Results

Percentage correct

Year 4

23

22.2

13

25.9

11

22.2



Year 8

				original		current

		kiwi - name		72		72.7

		kiwi - type		67		77.3

		kiwi - nest		48		61.9

		Kingston - stay		36		68.2

		Kingston - ride		33		83.3

		Kingston - cost		21		68.2





Y8 answers

		kiwi - name		kiwi - name

		kiwi - type		kiwi - type

		kiwi - nest		kiwi - nest

		Kingston - stay		Kingston - stay

		Kingston - ride		Kingston - ride

		Kingston - cost		Kingston - cost



original

current

Results

Percentage correct

Year 8

72

72.7

67

77.3

48

61.9

36

68.2

33

83.3

21

68.2




_1017993442.xls
Y4 name

		Model		Model

		Internet		Internet



Male

Female

mode

mean response

0.36

0.11

0.11

0.44



Y8 cost

		Model		Model

		Internet		Internet



male

female

Mode

Mean response

0.4

0.91

0.75

0.7



Sheet1

		Year 4:  Name of the famous ride in Kingston

						Model		Internet

				Male		0.36		0.11

				Female		0.11		0.44

		Year 8: Cost for a family to go on the famous ride in Kingston

						Model		Internet

				male		0.4		0.75

				female		0.91		0.7





Sheet2

		





Sheet3

		






_1018073599.xls
Y4 name

		Model		Model

		Internet		Internet



Male

Female

Mode

Mean response

0.36

0.11

0.11

0.44



Y8 cost

		Model		Model

		Internet		Internet



male

female

Mode

Mean response

0.4

0.91

0.75

0.7



Sheet1

		Year 4:  Name of the famous ride in Kingston

						Model		Internet

				Male		0.36		0.11

				Female		0.11		0.44

		Year 8: Cost for a family to go on the famous ride in Kingston

						Model		Internet

				male		0.4		0.75

				female		0.91		0.7





Sheet2

		





Sheet3
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Chart1

		most days

		more than once/week

		less than once/week

		never



Mean perf

home search frequency

Kingston stay (mean)

0.11

0.11

0.53

0



Sheet1

		

		Y4 Kingston stay home search

				most days		more than once/week		less than once/week		never

		Mean perf		0.11		0.11		0.53		0





Sheet2

		





Sheet3

		






_1009353031.xls
Year 4

				original		current

		kiwi - name		23		22.2

		Kingston - stay		13		25.9

		Kingston - ride		11		22.2

						original		overall

		combinations		kiwi		60		50

				kingston		-		68.5

		summaries		kiwi		63		44.4

				kingston		-		40.7

		search buttons		kiwi		36		5.6

				kingston		-		1.9

						model		Internet

		combinations		kiwi		33.3		69.2

				kingston		59.3		77.8

		summaries		kiwi		33.3		60

				kingston		33.3		48.1

		search buttons		kiwi		0		12

				kingston		0		3.7

						male		female

		combinations		kiwi		53.1		47.6

				kingston		65.6		72.7

		summaries		kiwi		43.8		50

				kingston		34.4		50

		search buttons		kiwi		9.4		0

				kingston		3.1		0

				original						overall

				school		home				school		home

		most days		7		32				5.6		16.7

		more than once per week		7		20				5.6		16.7

		less than once per week		32		18				46.3		35.2

		never		54		30				42.6		31.5

				model				Internet

				school		home		school		home

		most days		7.4		18.5		3.7		14.8

		more than once per week		3.7		18.5		7.4		14.8

		less than once per week		55.6		33.3		37		37

		never		33.3		29.6		51.9		33.3

				male				female

				school		home		school		home

		most days		6.3		12.5		4.5		22.7

		more than once per week		6.3		25		4.5		4.5

		less than once per week		43.8		28.1		50		45.5

		never		43.8		34.4		40.9		27.3





Y4 answers

		kiwi - name		kiwi - name

		Kingston - stay		Kingston - stay

		Kingston - ride		Kingston - ride



original

current

Results

Percentage correct

Year 4

23

22.2

13

25.9

11

22.2



Year 8

				original		current

		kiwi - name		72		72.7

		kiwi - type		67		77.3

		kiwi - nest		48		61.9

		Kingston - stay		36		68.2

		Kingston - ride		33		83.3

		Kingston - cost		21		68.2





Y8 answers

		kiwi - name		kiwi - name

		kiwi - type		kiwi - type

		kiwi - nest		kiwi - nest

		Kingston - stay		Kingston - stay

		Kingston - ride		Kingston - ride

		Kingston - cost		Kingston - cost



original

current

Results

Percentage correct

Year 8

72

72.7

67

77.3

48

61.9

36

68.2

33

83.3

21

68.2




