5.0. Introduction


In the beginning of the study there was a problem before the researcher to evaluate the retrieval effectiveness of the Indian search engines from the research point of view and find out the most effective ones for researchers in Education. Since no other research was conducted before this study to evaluate the Indian search engines so the researcher tentatively hypothesized some outcomes of the research. In the line of hypotheses some objectives were also prepared to provide target for achievements the research. As the client group was specific (only researchers), the researcher of the study took the sample of researchers from the field of Education and involved them in the process of evaluation of the search engines. For evaluation of information retrieval effectiveness of the search engines the ‘precision’ method was used. In Chapter – IV the search engines have been evaluated and compared from different point of views. In this chapter it is intended to find out the results of the analysed data done in previous chapter in the light of hypotheses objectives framed in the beginning of the study and draw the final conclusions.

5.1. Verification of hypotheses
The hypotheses framed in Chapter – I are further explained here and verified with the support of analysed data in previous chapter.

Hypothesis 1: “It is not necessary that a search engine which is effective in retrieval of Relevant information for a query will be effective in all queries.” 
In simple terms this hypothesis predicts that the effectiveness of any search engine varies from topic to topic. More to say the retrieval performance of the search engine has relationship with the search topic. Every search engine can not search uniformly on all topics due to limitations of their databases, search algorithms, terminologies used to represent the subject, query structure, search skills of the searcher, and some other factors. In the present study the retrieval of number of Relevant results, by all search engines on individual query (Table – 4.2.4), by individual search engine on individual query (Fig. - 4.2.2.1), and the precision values of Relevant results on each query (Fig. 4.2.2) verify the hypothesis as correct. In all these tables and figures it is observed that no search engine would be effective on all queries all the time. Further, the similar result is also seen in case of Partially Relevant results retrieved by all search engines for all queries. There is no uniformity in retrieval of number of partially relevant results for all queries (Table – 4.2.5). The uneven heights of micro-precision bars representing the different queries (Fig. – 4.2.3) also substantiate the fact.

Therefore, it is necessary to say that the effectiveness of a search engine is not uniform for all queries and the hypothesis is not rejected.
Hypothesis 2: “There is no relationship between popularity of search engines and effective retrieval of relevant information on every query.”
The retrieval effectiveness of any search engine does not depend upon its popularity or less popular search engines cannot retrieve relevant information effectively, is not the fact. The popularity of the search engine is not due to the sole feature of retrieval effectiveness, rather other services provided by it along with information search.
Normally it is presumed by the Internet users that the popular search engines always perform better results on all queries. Most of the researchers (60%; Table – 4.12 & 4.13) prefer to use only popular search engines and also not like to switch over to different search engines (45%; Table – 4.11) to find out materials from Internet. The most popular search engines covered in this study are Google and Yahoo (Table – 1.2 & 1.4), whose retrieval performance has been compared with other less popular search engines like Khoj, Rediff, etc. The result found in this study is remarkable and eye opening. The common notion of the Internet users, only the popular search engines are effective in information retrieval from Internet, is proved wrong. In 1st Hit position, of the result list the performance of Indian search engine Khoj is better than popular search engine Yahoo and equivalent to Altavista (Table – 4.2.8). 

In almost all sections of data analysis, starting from 1st Hit position to other sections or parts of result list (Table - 4.2.8 to Table - 4.2.15), it is observed that the Indian search engines have successfully competed and beaten their international counterparts while retrieving Relevant as well as Partially Relevant documents from Internet. The contribution of Indian search engines to the total of Relevant and Partially Relevant results of all search engines is significant (Table - 4.2.19 & 4.2.20). In ranking of all search engines the Indian search engines are also always in substantial positions in comparison to the international search engines (Table - 4.2.25 to Table - 4.2.32).

Therefore, it cannot be said that the popular search engines are always effective for all types of queries. The hypothesis not rejected.

Hypothesis 3: “There is a substantial difference in the precision of the documents at different points of the result list.”

The above hypothesis in simple term means the precision value of the documents retrieved from Internet through the search engines gradually recedes from the first hit position onwards in the result list. In normal case it is seen that the relevant documents are available at the beginning of the result list and comparatively less relevant ones are placed onwards. The ranking algorithm used by the search engines normally arranges the more relevant documents in the beginning of the result list. Still it should match to the requirement of the searcher, which is out of the control of the search engine developers. The retrieval effectiveness of the search engine can only be evaluated if the relevant documents related to the user’s query are available at the beginning of the result list.

In the present research several result lists of different search engines have been evaluated, and the results of the evaluation are found in support of the hypothesis. The graph line representing the 1st to 20th Hit points in Fig. – 4.2.9.1 gradually goes down with the progress of the result list. In this figure the graph is above 1.00% precision mark up to the Hit point 5, then it goes down to the level of 0.6% at the Hit point 10, and by the time it reaches the 20th Hit point the precision value of the documents becomes 0.4%.  The similar decline trend is also visible in Fig. – 4.2.12, where graph lines belonging to individual search engines represent different phases of the result list. The mean values line of different phases of the result list in Fig. – 4.2.13 is also in decreasing trend. 

The hypothesis is not rejected.

Hypothesis 3.1: “There is possibility in searching for more relevant documents in the initial part of the result list than any other part of it.”

This is a sub-hypothesis derived from Hypothesis 3.

It is the basic feature of any search engine is to retrieve the relevant documents from its database, rank them high and place them at the top positions of the result list so as to make it convenient for the search engine users to browse through only relevant ones. Normally the Internet searchers go through the initial part or initial entries of the result list with lot of enthusiasm. Their interest goes down in further browsing of the of the retrieval results for the reason of non-availability of relevant materials in the entries. The Precision value of the documents posted at 1st Hit points (Fig. – 4.2.10 &  4.2.13) of the result list and its initial phase (1st to 5th Hit positions) (Fig. – 4.2.12 &  4.2.13) is comparatively more than the rest Hit points of the list. In the first page or 1st to 10th initial Hit points the precision value of the documents is more than the precision value of the Hit points 11th to 20th (second page) and the precision value of total 20 entries in the result list (Table – 4.2.16).

As the principle of inverse variation is applied in comparison between Relevant, and Partially Relevant, so at the time when the number of relevant documents decreases with progress of the entries in the result list then the number of Partial Relevant documents increases gradually in the result list (Fig. – 4.2.5 & 4.2.9).
Therefore, there is strong probability of getting more relevant documents in the initial phase of the result list. The hypothesis is not rejected.

Hypothesis 4: “There is a difference in the retrieval results of Indian versions of international search engines and indigenous Indian search engines.”

Two sub-hypotheses have been developed from this hypotheses and verified separately:

Hypothesis 4.1: “There is a substantial difference in the retrieval of Relevant results of Indian versions of international search engines and indigenous Indian search engines.”

This is a sub-hypothesis derived from Hypothesis 4:

The hypothesis is very clear. It is the belief of common Internet users that the retrieval result of international search engines is better than the retrieval result of Indian search engines. In the present study Google India, Yahoo India, and Altavista India come under ‘Indian version of international search engines’ group and Rediff, Guruji, and Khoj are under ‘indigenous Indian search engines’ group. Majority of the researchers in Education prefer to use Indian version of international search engines (Table – 4.10). Looking into the remarks of the Internet users the researcher of the present study also hypothesized that there is a difference between the Relevant results of international search engines and Indian search engines. To see significant difference in the results of both the categories of search engines data were collected and analysed in Chapter - IV. 

In total counting of Relevant Hits (Fig. – 4.2.1), no substantial difference is found in the retrieval performance of all search engines except Guruji. To the total of Relevant results of all search engines, the contribution of the Indian search engines like Rediff and Khoj cannot be considered negligent in comparison to international giants (Table – 4.2.19) (Fig. - 4.2.21). Despite poor performance of Guruji (Table – 4.2.19) the Indian search engine group has shown their strong group retrieval effectiveness (Table – 4.2.18). Again, keeping aside the performance of Guruji the Indian search engines have contributed fairly well to the Relevant as well as Partially Relevant totals of all search engines (Fig. - 4.2.22). Further, in the analysis of ‘total queries and total hits’ (Table – 4.2.22 and Fig. – 4.2.23), and R&PR combined result (Table - 4.2.23 & Fig. - 4.2.25) the Indian search engines have out performed the international search engines. From the above observations it is not found that the Indian search engines have substantially under performed in comparison to international search engines.

Therefore, it is construed that the there is no substantial difference in the retrieval results of the Indian and international search engines. The hypothesis is rejected.

Hypothesis 4.2: There is a substantial difference in the Partial Relevant results of Indian versions of international search engines and indigenous Indian search engines.

This is a sub-hypothesis derived from Hypothesis 4:

In the main hypothesis the emphasis was to prove the significant difference in the relevant retrieval results of Indian version of international search engines and Indian search engines. The result was found negative and the hypothesis became invalid. In this sub hypothesis it is to verify, whether there is any significant difference in partial relevant results of these two groups of search engines.

In total counting of Partially Relevant Hits (Fig. – 4.2.1), the performance of Indian search engine group is higher than the international search engines but not. In the micro precision comparisons of Partially Relevant retrievals of all search engines at 1st hit points and different parts of the result lists (Table – 4.2.8 to 4.2.15) (Fig. – 4.2.6 to 4.2.9 and Fig. – 4.2.15 & 4.2.16), the Indian search engines have performed better than the international search engines. In group contributions to Partially Relevant total, the performance of Indian search engines, despite poor results of Guruji (Fig. – 4.2.16), is as good as international group of search engines (Fig. - 4.2.20) and (Fig. - 4.2.21). In ‘total query and total hits’ anslysis (Table – 4.2.22 & Fig. - 4.2.24) the Indian search engines have also over powered the international search engines.

Therefore, it is deduced that there is a substantial difference in the results of Partially Relevant documents retrieved by international search engines group and Indian search engines group. The hypothesis is not rejected.

Hypothesis 5: “It makes no difference to use any one of the big search engines, Google India, Yahoo India or Rediff for retrieving information from Internet.”

A researcher prefer to use popular search engines like Google or Yahoo for searching information in Internet on their topic of research (Table – 4.12 & 4.13). They also don’t like to switcher over to other search engines even in case of failure of major ones as it has been observed earlier (45%; Table – 4.11). There is a common belief among the Internet users that only popular search engines can effectively retrieve information from Internet. That is why the popular search engines like Google and Yahoo are being highly used by the researchers (Table – 1.2 & 1.4) for retrieving research materials from Internet. The researcher of the present study observed that due to lack of proper knowledge on the part of the researchers (Table – 4.7) about the search engines and their technical status they do not use the less popular search engines. The researcher also observed that because of habitual practice the researchers in Education use only the most popular search engines. Therefore, it has been hypothesized in this study that there would be any substantial difference in retrieval results of major search engines.

The major search engines covered in this study are Google India, Yahoo India, Altavista India, Rediff, and Khoj. In total Relevant Hits (Fig. - 4.2.1) and contribution of search engines to the total Relevant results (Table – 4.2.19) (Fig. - 4.2.21) (Fig.- 4.2.22) the performance of individual major search engines is almost equal. No substantial difference is also visible in the retrieval results of either of these search engines while considering the performance in combined total of Relevant and Partially Relevant results (Table - 4.2.23 & Fig. - 4.2.25). Their equal level of performance is also seen in the analysis of ‘total queries and total hits’ (Table – 4.2.22 and Fig. – 4.2.23). In the analytical tables in previous chapter no significant difference was found in the results of the major search engines. There is a roller coaster up down in the performances of each search engine in different points of analysis in previous chapter. Therefore, it cannot be presumed the performance of which search engine has been the best through out.

Therefore, the hypothesis is not rejected. 

Hypothesis 6: “There is relationship between advanced/strong retrieval mechanism of the search engines and effective retrieval of relevant information.” 
In reverse it can be said as retrieval of more precise information depends upon strong retrieval mechanism of search engine. In other words the big search engines retrieve more relevant information from Internet because they have advance retrieval mechanism.

In this study the big search engines like Google, Yahoo and Altavista have been studied, where almost all basic search features are available. On the other hand, the small search engines like Guruji, which had got the lowest score by the researchers (Table – 1.4), have been covered to see the comparative effectiveness of big and small size search engines. But with these search engines the search features like advance search, dated search, field search etc. are not available. Their retrieval mechanisms are also not as advance as big search engines. 

In comparison to all search engines Guruji has retrieved the least number of Relevant documents on all queries tested in this study (Fig. 4.2.1). Out of 20 queries, in 10 instances Guruji has retrieved ‘0’ Relevant results (Table – 4.2.3), and similarly out of 20 Hit points in the result list it has retrieved ‘0’ Relevant results at 14 Hit points (Table – 4.2.7), which indicate its faulty retrieval mechanism. At 1st Hit point (Fig. - 4.2.5 & 4.2.10), and in different phases of the result list (Fig. - 4.2.6 to 4.2.11) (Table- 4.2.13 to 4.2.15) the result of Guruji is very poor. In ranking of search engines as per analysis of retrieval results at different points of the result list (Table – 4.2.24 to 4.2.32), and overall analysis (Table - 4.2.33), the position of Giruji is always at the bottom of the ranking lists. 

Therefore, it is inferred that there is relationship between strong retrieval mechanism of search engine and retrieval of relevant information from Internet. The hypothesis is not rejected.

5.2. Achievements of objectives

The study carried out with the attempt to achieve some specific objectives, discussed in introduction chapter. At this stage, after thorough study of the retrieval effectiveness of Indian search engines, it is to confirm the achievements of the objectives.

i. To study/examine the on-line search behavior of the researchers in the field of Education to retrieve information from the web for their research purposes. 

Achievements: The on-line search behaviour of the researchers in Education is average. It is difficult to infer that they are completely ignorant about Internet and its services and also cannot be surely stated, as they are skillful in handling the on-line retrieval of information from Internet. 


As observed in the study, the majority (Tables – 4.2) of the researchers in Education are in regular habit of using Internet for their research. Though they frequently use Indian search engines (Table – 4.8) but they do not fully rely on search engines (Table – 4.5), and also are not much acquainted with other Web search tools besides search engines (Table – 4.6). Their habit of using different search engines is also average (Table – 4.11), as they prefer to use popular search engines (Table – 4.12 & 4.13). Among the various types of information available in Internet the researchers search for current & encyclopedic type information (Table – 4.20) in full text or abstract format (Table – 4.21), in the form of conference papers or research articles (Table – 4.22). The behaviour of repeated searching for information on a topic (Table – 4.15) and success in it (Table – 4.16) indicate their interest and requirement of web information. They are able to select or reject the entries as relevant or irrelevant from mere title or abstract given in the result list (Table – 4.19), and also to prepare the search strategy themselves (Table – 4.24). After all the confidence level of researchers in retrieving information from Web is below average (Table – 4.32). The other areas of search behaviour of the researchers in Education are discussed ahead.

ii. To analyse the perception of researchers in Education towards Indian search engines.

Achievements: From analysis of data in Chapter – IV: Part – I it is observed that Indian search engines are very popular among researchers in Education and they use these search engines purposefully for their research (Table – 4.8). Of the two categories of Indian search engines the researchers in Education prefer Indian version of international search engines (Table – 4.10) to Indian search engines, that too the popular search engines (Table – 4.12 & 4.13). They are bit confident to use the Internet facilities (Table – 4.32) but not fully satisfied with the retrieval results of search engines (Table – 4.33).

iii. To understand the level of knowledge and skill of using Internet search tools by the researchers in Education.

Achievements: The researchers in Education do not have proper knowledge and understanding on internet, World Wide Web, search engines, search directories, Indian and international search engines, etc. (Table – 4.3 to 4.4 & 4.7). They have little knowledge about use of alternative web search tools (Table – 4.6). They are aware of as well as use some common search techniques like ‘simple search’, ‘Single-word search’, ‘Advance search’, ‘Compound-word search’, and ‘Phrase search’ (Table – 4.25). They are also able to rank these search techniques (Table – 4.27). To some extent the researchers know about searching with file extension (Table – 4.28), alternative term search (Table – 4.29), and advance search (Table – 4.31) facilities given in a search engine, though these are the special facilities available for precise information search.

iv. To identify the use preferences of Indian developed search engines to international ones.

Achievements: The researchers in Education are little clear about the two types of search engines (Table – 4.7); still they prefer to use the Indian search engines (Table – 4.8  & 4.10). this is because of the specific reasons like; better Indian result, retrieval in Indian languages, retrieval of Indian websites, ranking of Indian documents at top of the result list, etc.

v. To study and compare the effectiveness of retrieval mechanisms of different search engines with relation to precision/relevance of the retrieved documents.

Achievements: The secrets of retrieval mechanism used by different search engines are proprietary, so it becomes difficult to compare those features. The search engine evaluators evaluate the retrieval mechanisms of search engines from the effective retrieval point of view.  The degree of effectiveness indicates the strength retrieval mechanism of the search engine. Out of the six search engines studied in this research the Indian search engine Guruji has the poorest retrieval performance at all points of analysis (Fig. – 4.2.1, and Fig. – 4.2.5 to 4.2.9). All other search engines except Guruji have performed almost at one level. 

vi. To study the variations in relevant information retrieved by different Indian search engines.

Achievements: The researcher observed, while verifying the Hypothesis 4.1, that there is no substantial difference in the relevant results retrieved by Indian search engines, with an exception of Guruji. The retrieval performance of five out of six search engines on all search queries (Fig. - 4.2.1, & 4.2.2.1), at all hit points and hit ranges of the result list (Fig.- 4.2.5 to 4.2.10), individual search engine contribution (Fig.- 4.2.21) and in group contribution (Table – 4.2.21 & Fig. - 4.2.23), varies from each other, but no search engine has been found in dominating position. On the other hand, it is also not seen as any single search engine substantially under performing all the time out of the five (except Guruji).

vii. To study the variations in partially relevant information retrieved by different Indian search engines.

Achievements: The researcher observed, while verifying the Hypothesis 4.2, that there is substantial difference in the partially relevant results of all six search engines. The evidences of substantial difference in the partial relevant results are seen in all search queries (Fig. - 4.2.1 & 4.2.3), at all hit points and hit ranges of the result list (Fig. – 4.2.15 to 4.2.18), individual search engine contribution (Fig. - 4.2.21) and in group contribution (Table – 4.2.21 & Fig. - 4.2.23).
viii. To compare the over all information retrieval effectiveness of different Indian search engines.

Achievements: The retrieval effectiveness of all search engines have been analysed and compared from different points of view. In the comparison of relevant retrievals for individual queries, it is observed that all search engines have performed equally (Fig. - 4.2.2.1) except Guruji, whose performance is so poor to compare with other search engines. The performance of relevant materials retrieval by search engines at different Hit points and Hit ranges of the result list is not much variant with one another (Table - 4.2.15 & Fig. – 4.2.10 & 4.2.11) except Guruji, whose result is poor. In the comparative study of contribution of individual search engines it was observed that the performance of all search engines is parallel to one another (Fig. - 4.2.21) except Guruji, whose result is poor.

ix. To compare the retrieval effectiveness of the group of ‘Indian versions of international search engines’ with ‘indigenous Indian search engines’ group.

Achievements: As it has been mentioned in the scope of the study the search engines covered in this study have been grouped in to two – ‘Indian version of international search engines’ and ‘indigenous Indian search engines’. It is also intended in the study to see the group effectiveness of search engines. In the result it was observed that in the ‘Indian version of international search engines’ group all search engines (Google, Yahoo, and Altavista) have performed well, whereas in ‘indigenous Indian search engines’ group the performance of Rediff and Khoj is up to the level of international search engines but the performance of Guruji is comparatively very poor (Table – 4.2.21 & Fig. - 4.2.25). In over all comparison, the Indian version of international search engines are found  more effective than indigenous Indian search engines.
x. To compare the retrieval effectiveness of all search engines at different points of Hits and different ranges of Hits in the result list.
Achievements: The researcher observed, while verifying the Hypothesis 3 and its Sub-Hypothesis 3.1, that the retrieval effectiveness of all search engines related to Relevant documents reduces with the progress of the result list (Fig. – 4.2.9.1). The similar reducing trend of all search engines is also observed in the consecutive four phases of the result list (Fig. – 4.2.12). So the usual trend of precision value of documents in the result list is gradually reducing.
xi. To do ranking of all Indian search engines on the basis of precision value of the documents retrieved by them at different points of Hits and different ranges of Hits in the result list.
Achievements: The Indian search engines have been ranked according to the precision values calculated at different phases of the result list (Table - 4.2.25 to Table – 4.2.32). Another two rank charts have also been prepared on the basis of the overall performance of search engines (Table – 4.2.24 & Table - 4.2.33). It is observed that there is no single search engine dominating all rank charts. It was also seen that Guruji is at the bottom of all rank charts.

xii. To do ranking of Indian search engines suitable for retrieval of information in the field of Education.

Achievements: The rank charts of search engines have been prepared on the basis of the data collected through test. In the testing of search engines the search queries were collected from the researchers of Education. Therefore, it is obvious that the ranking of search engines would be complying with the retrieval of information for researchers in Education.

xiii. To see the effectiveness and suitability of local search engines for retrieval of local important information.

Achievements: The local search engines in this study are Indian versions of international search engines (like Google India, Yahoo India, and AltaVista India), and indigenous Indian search engines (like Rediff, Guruji, and Khoj). On the other hand local important information are related to the search queries selected for testing in the research (Table – 4.2.1). In result, except Guruji all local search engines of both the categories have exhibited their retrieval effectiveness and suitability (Fig. - 4.2.1, 4.2.2, & 4.2.2.1, and Table – 4.2.3 & 4.2.4) to meet the requirements of the researchers who are working on local topics.

xiv. To provide users (especially other researchers) a platform for further investigation on Web search engines.

Achievements: The research is a never-ending continuous process to find out some thing new every time. The present research is also not an end in itself. This is an effort to achieve some thing in the field of retrieval system and World Wide Web. The end of this research creates opportunities for other researchers to carry for the effort. 

5.3. Conclusions


The aims of the study were to evaluate major Indian search engines, compare their retrieval effectiveness and rank them. To fulfill the aims data were collected through different techniques and analysed with statistical formulas. The hypotheses were verified and the objectives were confirmed with the help of analysed data. After through study/observation of the analysed data and its relation with the hypotheses and objectives of the study the researcher has drawn the following conclusions:

1. At the completion of the study the researcher comes to the conclusion that ‘Precision Analysis’ and ‘Evaluation of Retrieved Results by the Searcher’ are found the appropriate and effective methods to evaluate any information retrieval system. Precision analysis is one of the traditional and full proof methods for evaluation of retrieval mechanism. If precision method is combined with judgment of the searcher on the retrieved result of a search engine the output of the study becomes more trust-worthy. Both the techniques were adopted in the present study to evaluate the Web retrieval tools (search engines) and credited the desired result. 

2. The precision analysis of Partial Relevant documents cannot be the baseline for evaluation of any search engine. Partial relevant documents are not fully relevant to the exact subject of study of the researcher, as well as cannot be categorized as irrelevant. The evaluation result of these documents might be supportive to the precision value study of relevant documents, rather than evaluating any search engine independently.

3. The researchers in Education are neither fully satisfied with nor fully relying on the retrieved results of the search engines. The possible reasons of dissatisfaction among the researchers are; less number of relevant materials within huge amount of non-relevant ones retrieved by search engines, lack of retrieval skills with researchers, and inadequate knowledge on Web and its search tools. The expected cause for non-reliance of the researchers on search engine results is; volatile nature of web information for which the researcher has to search Internet repeatedly. The mere reasons for which the researchers are interested to use Internet are availability of current and comprehensive information in Web and easy retrieval facilities.

4. The information retrieval skill of the researchers in Education to obtain relevant documents from the World Wide Web is average. As discussed in the Part – I of the Chapter – IV, the researchers in Education are not acquainted with the advance search techniques adopted by search engines time to time. They are used to only select search engines and specific search techniques, to find out information from WWW. Advance search techniques of a search engine bring out more accurate and precise information from the whole lot of information deposited in Web. The researchers in Education must improve open their understanding and the skills on newer techniques required for information searching on the Web.

5. The retrieval effectiveness of search engines is gradually growing with the passage of time. The precision values of all 20 results have been increased more than the values found out in previous studies. The precision values found in the present study are within the range from 0.41% to 1.37%, which is far more than the result of the previous study done by Lewandowski in 2008 (i.e. 0.37 to 0.52 %). The increasing efficiency may be for the reason of gradual modifications in the retrieval techniques of search engines or the developments in the searching skill of the Internet searcher.

6. The precision values of the documents retrieved and ranked by search engines decreases gradually along with the progress of hit positions in the result list. The most relevant materials retrieved by any search engines are available in the initial part of the result list. The possibility of getting maximum relevant materials at 1st hit point or up to first 5 hits of the result list. It can not also be said that there is no necessity in searching for relevant documents other parts of the result list. The possibility of getting relevant information in the documents in the later parts of the result list is meager. 

7. No Indian search engine has shown any outstanding retrieval effectiveness that can be referred as the bench mark for comparison of other search engines. All search engines have gone through the roller coaster ride through out the study. Therefore, no search engine is found at top either in different rankings or at different hit points analysis. The performances of all search engines are marginally different from one another.

8. Although no search engine has reached any outstanding mark still Alta Vista India is the most effective among all search engines from overall study point of view. Its effectiveness at important points of analysis like; relevant retrieval for all queries, relevant retrieval at top hit points of the result list, relevant documents to overall contributions, and overall ranking of search engines, is above all other search engines. That is the reason of considering Alta Vista is most effective but cannot be termed as the best of all search engines.

9. Google India is the most effective among the six search engines studied in this research; with relation to posting of relevant information at 1st Hit point in the result list. The prime objective of the study was to evaluate the Indian search engines on the point of retrieval of relevant information from Internet and ranking them in the suitable part of the result list. The most suitable portion of the result list, which is definitely approached by the Internet searchers, is its initial part and 1st Hit point is the vital one. At this vital position Google India has shown its superiority over others by posting relevant documents in maximum occasions. 

10. Guruji is the most ineffective Indian search engine among all covered in this study. Its overall information retrieval performance at all points of comparison is the lowest among all search engines. Further, its overall ranking is also at the bottom in the ranking list. In no point of evaluation in the study the search engine has shown it effectiveness and beaten any other counterpart.

11. The Indian search engine Khoj has surprisingly come out as the strongest competitor to international search engine giants. In most areas of the study it has proved its efficiency like; the best performance at initial part of the result list, good result for all queries, good position in the overall ranking. The researchers working on county related educational research could trust on this Indian search engine while searching for local important information in Internet.

12. Indian version of international search engines group (Google India, Yahoo India and AltaVista India) are better in retrieval of relevant information from Internet in comparison with the indigenous Indian search engines group (Rediff, Guruji and Khoj). The study emphasized on the retrieval effectiveness of search engines with relation to the relevant information, in which the former group has exhibited their excellency. In group effectiveness the later group is week because of all-round poor performance of their co-partner Guruji. Barring the result of Guruji, other two Indian search engines have shown remarkable results in this group.

13. Yahoo India, the subsidiary of international giant Yahoo, which is normally considered as one of the best search engines for the researchers in Education, has not shown any remarkable result at any stage of the study. Sometimes its performance is even lesser than Indian born search engines. In the ranking of search engines its position is always down in the order. The overall performance of the search engine is average.

14. The search engines ranked suitable for the Indian educational researchers for retrieval of information from Internet is as follows: 

	Rank  1  :
	Altavista

	Rank  2 :
	Google

	Rank  3 :
	Khoj

	Rank  4 :
	Yahoo

	Rank  5 :
	Rediff

	Rank  6 :
	Guruji


15. Towards the end it is concluded that the researchers in Education can use any search engine except Guruji for retrieval of information from Internet for their research purpose. From this study it is revealed that all major search engines have potentiality to satisfy the researchers by providing relevant information from Internet.

16. At the end it is concluded that the local search engines are required to retrieve locally relevant documents. Barring the performance of Guruji all local search engines working in India are effective in dealing with the local important information.

5.4. Suggestions for future work


It is also not possible for a study to cover all aspects of the problem. The present study, as conducted by single individual for fulfillment of a time bound course, is not a comprehensive one to include all areas of search engine method of retrieval of information from Internet. That is why the study was conducted with a number of limitations. The researcher out of his experiences gathered during the course of study, wishes to give some suggestions/guidelines for the researchers who are interested in search engine evaluation.

· The future researchers can simply elongate the present study. 

· In future studies the areas which have not been covered in this study like time response, link structure analysis, navigational queries, result description, etc. can be covered. 

· The test duration can be minimized to reduce the differences in effectiveness of search engines, as during longer period of experimentation the search engines modify their search techniques and result varies.

· Partial Relevant study can be dropped from the analysis as its relevancy test construe meaningful result.

· Other Indian search engines working in India can be studied applying similar methodology.

Finally, more rigorous research is required for better understanding the complexities of information retrieval in Web environments.
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