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Introduction

Two of our NSDL research projects have involved the automatic assignment of Dublin Core + GEM metadata elements to individual resources. In addition to development and evaluation of the automatic assignment technology, this research has included analysis of which metadata elements are found on existing items, rather than collections. We have also conducted qualitative user studies on the appropriateness of the metadata assigned, and have results on which metadata elements actually come into play when users are searching for educational resources, as well as performance of both methods of metadata generation in retrieval performance. 

Experimental Results

Briefly, our findings which are of suggestive interest to this panel are of four types:

1. Presence of Metadata Elements 
In comparing collections of lesson plans which have been manually assigned metadata to the same collection being run through our MetaExtract tool and metadata assigned automatically, the results show that coverage of the metadata elements is significantly less using the manual method than the automatic. 
Of the 23 possible elements only 11 elements

· Title

· Keyword
· Description
· Grade
· Relations
· Pedagogy Method 
· Duration

· Essential Resources

· Pedagogy Group

· Pedagogy Process 
· Pedagogy Assessment
are assigned frequently enough by either method to be analyzed and compared. Of these, the first three (Title, Keyword, Description) were almost always assigned by both methods, and the last four were very infrequently assigned manually. 
Overall, the manual method provided less coverage than the automatic method, excepting Grade, where the manual assigned Grade more frequently than the automatic, a flaw that has since been corrected in MetaExtract.
2. Quality of Metadata Assigned

Teachers were asked to evaluate the appropriateness of the metadata that was assigned to lesson plans, not knowing whether it was assigned manually or automatically. Results showed that of the eight elements for which there were sufficient items with manual assignment to make viable comparisons, there was statistically insignificant difference in six of the eight elements, and in two, Title and Keyword, the manual was statistically significantly better, but just barely.
3. User Study

MetaTest also involved a study (Hembrooke et al, In Press) of users searching for resources, it was found that users who saw the metadata record learned from the Title and Description metadata elements and were significantly faster and better in reformulating their searches. Furthermore, after insuring that users were familiar with both the Dublin Core and GEM metadata elements, users were asked in post-search interviews to rate the frequency of their use of these metadata elements on a 1-7 scale. The only metadata elements that received a rating of 4 or greater were Subject, Keyword, Title, and Description. Subject and Keyword averaged a rating of 6, while Title and Description averaged a rating of 4.5. 80% of users rated Keyword 6 or greater and 70% rated Subject 6 or greater. The rest of the metadata categories never reached an average rating of 3, with most below 2. However, it should be noted that there was a significant difference in use of metadata elements by those who also responded that they were familiar with what metadata was, strongly suggesting the importance of educating users.
When asked for suggestions for other metadata elements that would be useful, users mentioned relevancy ratings, reviews, and comments from others who have done similar searches.
In the eye-tracking condition in this study, analysis was done of which metadata fields were fixated on most frequently. Interestingly, when the Description metadata element is not present, eye-fixations are evenly delegated across most of the metadata tags, with peaks in the Title, Subject, Rights, and Creator fields. When the Description element is available, users almost exclusively spend their time in the Description, Title and Subject, virtually ignoring all other metadata.

4. Retrieval Performance

In a traditional retrieval experiment with full relevance assessments, precision results at levels of 1, 3, 5, 10, and 20 documents, it was found that automatically assigned metadata performs as well or better than manual metadata, and comparable to full text on both recall and precision. Interestingly, we did see a larger range of precision for manual metadata, reflecting that the lower coverage of manual metadata hurts its performance. That is, when it is there, it contributes, but if it is not there, precision drops.
Conclusions
Our experiments have provided some data worth reflecting on, in terms of the presence, quality, utility, and effectiveness of metadata elements. Results point to a unified conclusion, namely, that the metadata elements of Title, Keyword, and Description were the most commonly present in both the manually and automatically produced records, and these three were the most important in all tasks, with the later fact obviously dependent on the prior. This finding confirms two things:  1) that to be useful, a metadata element must be assigned with high frequency, and;  2) that automatic metadata generation routinely produces greater coverage of these three as well as other metadata elements.
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