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Abstract: 

 
The research project some of the most interesting results of which are reported in this paper sought to 

evaluate the change in the sample of MARC 21 library metadata records over a period of two years. 

The study assessed various quantitative and qualitative aspects of subject metadata change over time in 

library metadata records. This research reveals that both 6XX and non-6XX MARC subject metadata 

fields have received a high level of attention from metadata editors as expressed in overall metadata 

change frequency and variety of 3 subject metadata change categories and 17 subcategories observed. 

Results suggests the most frequently occurring categories and subcategories of change within the subject 

metadata fields in library metadata records, the subject metadata fields most widely applied in the 

records, and the ones most often undergoing changes, as well as the fields in which multiple 

subcategories of change often co-occur. The study is expected to make contribution to our understanding 

of subject metadata role and place in library metadata records, as well as understanding of library 

metadata change. 
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Introduction  

Hundreds of millions of library metadata records provide access to information, including subject access. 

To remain functional, library metadata changes in response to shifts in information user needs and 

standards of information representation. For decades, library metadata change has been an important 

aspect of cooperative efforts in the library cataloging community. Catalogers have edited bibliographic 

records obtained in bibliographic utilities such as Online Computer Library Center’s (OCLC) WorldCat, 
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Research Library Group’s (RLG) Research Libraries Information Network (RLIN), etc., to better meet 

local user needs and contribute to improving the quality of existing records to be shared among 

institutions (OCLC, 2016a, 2016b). Changes to library metadata records with the goal to improve their 

quality have been encouraged by the bibliographic utilities through such means as for instance 

substantial financial credits from OCLC based on the quantity and level of improvements made to the 

records. The staff members of bibliographic utilities’ cataloging quality control units also routinely edit 

records manually and automatically (for example, by merging duplicate records for the same 

manifestation of a work etc.).  

 

Evaluations of metadata change inform important decisions such as setting priorities in metadata quality 

control and metadata record editing. However, there is almost no research identifying and measuring 

metadata change in information science literature, in part due to the lack of information systems that 

include metadata versioning functionality. Very few published studies have analyzed change in library 

metadata, and all of them focused on digital library metadata. Tarver and colleagues (Tarver et al., 2014) 

conducted one of the first studies with a specific focus on metadata change in a digital library. This high-

level computational analysis of metadata change, complemented by in-depth content analysis study 

(Zavalina and Kizhakkethil, 2015), resulted in development of the empirically-grounded model of digital 

library metadata change (Zavalina et al., 2015) which suggests the three major types of metadata change 

(addition, deletion, and modification) and a variety of more specific change subcategories under each.      

 

Despite almost 50 years of metadata change activities in the library cataloging community and the 

assumed significant effect of metadata change on the quality of metadata which in turn facilitates access 

to information for the users, the only published study to date that specifically analyzed change in library 

metadata records is the OCLC Research team’s user study into the effect of metadata record 

augmentations through automatic addition of terms from the Faceted Application of Subject Terms 

(FAST) controlled vocabulary (Mixter and Childress, 2013). It is not a coincidence that the focus of this 

study was on subject representation – a crucial part of library metadata that contributes greatly to 

metadata quality as well as to findability of information objects.  

 

This paper reports results of the systematic empirical investigation into the change occurring in library 

metadata records over time, with the focus on subject representation.  

 

Methodology 
While user studies of the effect of metadata change in information access, and in particular in subject 

access, are important, we believe that first a clear picture of how much and in what ways metadata 

records change over time should be obtained through empirical investigation. The study analyzed OCLC 

WorldCat metadata records – created in MARC format according to RDA cataloging standard of 

information representation – which were obtained at two points in time: in 2013 and in 2015.  The 

records for English-language video recordings in DVD format created in English as a language of 

cataloging were selected as a target of this study. Random sampling approach of records matching these 

selection criteria was used to achieve a generalizable sample of a manageable size for in-depth manual 

content analysis. The 2013 and 2015 versions of each of the 369 metadata records in the sample were 

analyzed in two stages: 

• at Stage 1, the records were analyzed quantitatively (with the help of MARC Edit and Excel 

tools) to determine the number of instances of each metadata field and subfield (e.g., subfields $a 

classification number, $b item number, $3 materials specified, and $8 field link and sequence number 

for field 050 Library of Congress Call Number)  

• at Stage 2, the 2013 and 2015 versions of the same records were manually compared side-by-

side using Sublime editor and/or other text editors. 

 

The refined metadata change framework – initially developed for characterizing the non-MARC 

metadata change in digital library metadata – was applied to evaluate change in library metadata records 

in general, and in subject fields in particular. A preliminary list of categories and subcategories of library 

metadata change to be used in analysis of library metadata in this study was adapted for MARC metadata 

from the list suggested by a non-MARC digital library metadata change study (Zavalina et al., 2015). 
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The list was then expanded by adding more subcategories based on specifics of MARC standard (e.g., 

presence of the fixed field and one-digit variable field indicators which have no equivalents in non-

MARC metadata standards, etc.) and researchers’ experiences in creation and evaluation of MARC 

metadata. The resulting list, consisting of 3 major categories of metadata change and a total of 19 

subcategories, was then used as a basis of the coding manual for this study. The data was coded 

independently by three coders with the high overall interrater reliability (94.75% of agreement between 

coders). Four additional subcategories of library metadata change were discovered in the process of 

analysis and added to the coding manual.  

 

Using a content analysis approach, we assessed various quantitative and qualitative aspects of metadata 

change over time in library metadata records. For each field we checked whether or not it was included 

in the analyzed metadata record, noted any change in the field, determined categories and subcategories 

of change. For each record, the total number of fields and the proportion of fields with change was 

calculated, as well as the total number of change subcategories observed in the records.  We also 

calculated the number of fields with multiple instances of the same metadata change subcategory and 

with multiple subcategories of change and documented the nature of change within a metadata change 

subcategory (e.g., for the subcategory of amending the data value: fixing a typographical error, changing 

the form of the name to controlled vocabulary one, etc.)   

 

The next section of this paper presents those study results from Stage 2 of data analysis that relate 

specifically to the library metadata intended for providing subject access (a.k.a. subject metadata): 

MARC fields which contain topical, geographical, and time period subject terms; name subject 

headings; genre headings; geographic area codes; and classification numbers.  

Findings and Discussion 

MARC subject metadata includes fields which contain controlled-vocabulary and free-text topical 

subject terms (650 and 653); geographical subject headings (651); personal, corporate, and meeting 

name subject headings (600, 610, 611); time period subject headings (648); genre subject headings 

(655); geographic area codes (043); and classification numbers (050, 060, 070, 080, 082, 086, 090, 092). 

As can be seen from Figures 1 and 2, none of the library metadata records analyzed in this study was 

found to contain field 080 Universal Decimal Classification Number which is not surprising given the 

sampling specifics of this study. The Universal Decimal Classification is widely used in Europe but not 

in the North America, and most of the records in the sample were created in the United States and 

Canada. Somewhat surprisingly, none of the records in the sample contained field 653 Uncontrolled 

Index Term. This section presents and discusses the findings in relation to 16 remaining MARC subject 

metadata fields. 

 

All 369 records in the sample contained one or more of the sixteen subject metadata fields listed in Table 

1: the fields containing terms, names, or codes as their data values. The number of different subject 

fields ranged from 1 to 9, with the average of 3.64 per record.  

 

One of the interesting observations in this study was that some of the MARC 6XX subject fields (650, 

655, and 651), and field 043 were among the most frequently applied fields in the records. As shown in 

Table 1, field 650 (Topical Subject Heading) appeared – once or more – in 91.87% of records; field 655 

appeared in 87.80% of records. The Geographical subject heading field 651 appeared in 52.30% of the 

records while the geographic area code field 043 appeared in somewhat lower percentage of records – 

52.03% – which indicates problems with completeness of 0.27% of records as inclusion of 043 is 

required when 651 is present in the record. 

 

Among the classification fields, field 050 containing the Library of Congress (LC) call number was the 

most widely applied: it appeared in 145 or 39.3% of all records. In addition, 85 records in the sample 

(23.04%) contained a related field 090 Locally-assigned LC-type call number. Fields containing Dewey 

Decimal Classification (DDC) or locally-assigned DDC-type classification numbers were observed in 

53 and 1 records respectively (14.36% and 0.27%). The remaining three classification fields – 060, 070, 

and 086 – were found in a small percentage of records in the dataset which is explained by the fact that 

these classification numbers are less commonly applied in library cataloging as they correspond to very 
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specific (as opposed to universal) classification systems that are only applicable to the limited number 

of information objects: the medical, agricultural, and government documents classifications.  

 

Only 15 records out of 369 (less than 5%) did not exhibit changes in any of the 16 subject metadata 

fields. Table 1 shows the percentage of records with metadata change for each of the subject metadata 

field. Thirteen out of the sixteen subject metadata fields have been edited in one or more metadata 

records between the two data collection points. The three fields in which no change was observed – 060, 

086, and 092 classification fields – were among the 4 subject metadata fields with lowest numbers of 

occurrences in the dataset. Fields 650, 651, 655, 043, 610, 600, 648, and 050 were edited the most often 

in the absolute numbers – in between 21 and 334 records in the dataset. Some other fields were not 

applied as frequently as the fields listed above but nevertheless exhibited high relative numbers of 

change. These included classification fields 082 and 070, and uniform title field 630. 

Table 1. Levels of application and change in subject metadata fields (n=369) 

 

Table 2 below shows those 21 of library metadata change categories and subcategories that are 

applicable to variable MARC fields and therefore are also hypothetically applicable to subject metadata 

and the number of occurrences for each in subject metadata fields. Since subject metadata fields in 

MARC are all variable fields, and no subfield of the fixed field includes subject access information, the 

two metadata change subcategories from our framework of library metadata change that apply only to 

fixed fields – AD (add a data value to a fixed field subfield) and DD (delete a data value form a fixed 

field subfield) – are not included in the table.  

 

As shown in Table 2, a total of 1889 instances of metadata change were observed in the MARC subject 

metadata fields, which represents slightly over a half (50.56%) of all instances of metadata change 

observed for all MARC fields. These 1889 instances were distributed between 17 subcategories of 

metadata change: 5 subcategories of Addition (for a total of 691 instances of metadata change), 5 

subcategories of Deletion (for a total of 299 instances), and 7 subcategories of Modification (for a total 

of 899 instances). The remaining four of the subcategories of Modification that were observed, albeit in 

small proportion, in some other, non-subject, metadata fields – MMCF (merge content with another 

field), MBFS (break an existing field into separate fields, MBSS (break an existing subfield into separate 

subfields), and MRSI (replace subfield indicator with new) – were not found in subject metadata fields.  

Subject metadata field in MARC records 

Records 

containing field 

Records with 

change in field 

number 
% 

(n=369) 
number 

% of records 

with field 

043 Geographic area code 192 52.03% 60 31.25% 

050 Library of Congress call number 145 39.3% 21 14.48% 

060 National Library of Medicine call number 1 0.27% 0 0.00% 

070 National Agricultural Library call number 1 0.27% 1 100.00% 

082 Dewey Decimal classification number 53 14.36% 14 26.42% 

086 Government document classification number 3 0.81% 0 0.00% 

090 Locally-assigned LC-type call number 85 23.04% 6 7.06% 

092 Locally-assigned Dewey-type call number 1 0.27% 0 0.0% 

600 Personal name subject added entry 70 18.97% 47 67.14% 

610 Corporate name subject added entry 56 15.18% 49 87.5% 

611 Meeting name subject added entry 23 6.23% 17 73.91% 

630 Uniform title subject added entry 15 4.07% 11 73.33% 

648 Chronological term subject added entry 40 10.84% 27 67.50% 

650 Topical term subject added entry 339 91.87% 334 98.53% 

651 Geographic name subject added entry 193 51.22% 185 95.85% 

655 Genre/form index term 324 87.53% 195 60.19% 
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Table 2. Metadata change categories and subcategories: distribution in records containing 

change in subject metadata fields (n=354) 

Change (sub)category  

Total 

occurrences in subject 

metadata fields 

Fields per metadata record 

with change 

Max Mean Median Std. Dev 

Addition: 691 

ANF: Add new variable field not 

previously in the record  
77 5 0.22 0 0.593 

ANS: Add new subfield to existing 

variable field 
569 6 1.61 2 1.23 

AEFI: Add an instance of existing 

variable field  
22 4 0.06 0 0.36 

AESI: Add an instance of existing 

subfield  
20 3 0.06 0 0.31 

AIF: Add an indicator to existing 

variable field  
3 1 0.01 0 0.09 

Deletion: 299                

DF: Delete a field completely  111 7 0.31 0 0.79 

DS: Delete a subfield completely  80 2 0.23 0 0.43 

DEFI: Delete an instance of existing 

field  
105 4 0.3 0 0.65 

DESI: Delete an instance of existing 

subfield  
2 1 0.01 0 0.08 

DIF: Delete an indicator from 

existing field  
1 1 0.003 0 0.053 

Modification: 899  

MRIF: Replace an indicator in 

existing field with new  
8 1 0.023 0 0.149 

MRFT: Replace field tag with new 

for the same data value  
2 1 0.006 0 0.075 

MRD: Replace existing data value 

with new  
33 2 0.093 0 0.328 

MAMD: Amend existing data value  67 4 0.189 0 0.612 

MTIF: Transpose multiple instances 

of the same field  
265 4 0.749 1 0.832 

MTS: Transpose subfields within a 

field  
2 1 0.006 0 0.075 

MTF: Transpose different fields 

within a record  
522 6 1.374 1 1.374 

MMCF: Merge content with another 

field  
0 n/a 

n/a n/a n/a 

MBFS: Break an existing field into 

separate fields  
0 

n/a n/a n/a n/a 

MBSS: Break an existing subfield 

into separate subfields 
0 

n/a n/a n/a n/a 

MRSI: Replace subfield indicator 

with new  
0 

n/a n/a n/a n/a 

 

Subject metadata fields exhibited majority of all instances (for all MARC fields) of metadata change of 

two categories. Three-quarters of 389 total instances of Deletion metadata change category in MARC 

records occurred in subject metadata fields (299 instances). Over 63% of 1421 total instances of 

Modification metadata change category in MARC records occurred in subject metadata fields (899 

instances).  Addition was the only metadata change category where subject metadata fields did not 



6 

 

contain majority of all instances in MARC records but still a substantial proportion (35.88% of a total 

of 1926). 

 

Our analysis revealed that ANS (addition of a new subfield) was the most frequently occurring Addition 

change subcategory, and the most frequently occurring metadata change subcategory overall (Table 2). 

As shown in Table 3, it was observed in 569 cases in a total of 8 subject metadata fields and occurred 

the most often in fields 650, 651 and 655.  For example, in field 650, subfield $0 was often added which, 

in the case of Faceted Application of Subject Terminology (FAST) subject headings, denotes the FAST 

authority record number. In MARC field 655, ANS was also the most observed Addition subcategory, 

through the introduction of optional subfield $0 which denotes the authority record control number. The 

addition of subfield $0 points to the Linked Data efforts which are currently underway.  

 

ANF (addition of a new field) was the second most frequently occurring subcategory of Addition. 

Although it occurred in much lower numbers than ANS (a total of 77 instances) it was found in 10 

different metadata fields. Addition of the 043 field, which holds the machine-readable code for the 

geographic area, was the most typical example of ANF change subcategory in subject metadata fields.  

Fields 655, 650, and 050 were also often added. 

 

In the Deletion metadata change category, DF (complete deletion of a field from the record) and DEFI 

(deletion of an instance of existing field) were observed the most often with a total of 111 and 105 

occurrences respectively (Table 2). As shown in Table 3, the DF was observed in 9 subject metadata 

fields (most often in 651, 650, and 655). The DEFI metadata change subcategory was observed in 5 

different subject metadata fields (most often in 650 and 655). 

 

In the Modification change category (Table 2), transposition was observed the most frequently, 

especially MTF (transposition of different fields within the record) and MTIF (transposition of multiple 

instances of the same field). The MTF was observed in 8 different fields and MTIF in 7 different subject 

metadata fields.  For both subcategories of metadata change, they were the most frequently observed in 

fields 650, 651, and 655. 

 

 

Figure 1. Overall distribution of metadata change across subject metadata fields 

 

As shown by Figure 1 and Table 3, while the majority of metadata change over time occurred in MARC 

variable fields 6XX, it is not the only group of fields with substantial amount of change. For example, 

in the dataset analyzed in this study, 4 different subcategories of metadata change were observed for 

field 043. Importantly, metadata change was observed in most of the classification fields: 5 subcategories 

of change each for fields 050 (LC call number) and 090 (locally-assigned LC-type call number), 4 

subcategories for 082 (Dewey decimal classification), and 1 subcategory of change (ANF) for 070 (NLA 

classification). As discussed above, less common classification fields 060 (NLM classification), 086 
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(government document classification), and 092 (locally-assigned Dewey-type call number) did not 

exhibit metadata change in our study. 

  

Table 3. Metadata change subcategories: distribution by subject metadata fields (n=354) 

 043 050 060 070 082 086 090 092 600 610 611 630 648 650 651 655 

Addition: 59 19 0 1 12 0 2 0 35 32 16 7 0 284 154 129 

ANF: total no. of 

records 
57 18 0 1 11 0 1 0 1 0 0 1 0 18 5 21 

ANS: total no. of 

records 
1 0 0 0 0 0 0 0 30 29 14 6 0 246 147 97 

AEFI: total no. of 

records  
0 1 0 0 0 0 1 0 3 1 1 0 0 7 0 8 

AESI: total no. of 

records 
1 0 0 0 0 0 0 0 1 2 0 0 0 13 2 2 

AIF: total no. of 

records 
0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 

Deletion: 0 0 0 0 0 0 1 0 10 15 3 2 4 82 116 66 

DF: total no. of 

records 
0 0 0 0 0 0 1 0 3 6 3 1 4 29 40 24 

DS: total no. of 

records 
0 0 0 0 0 0 0 0 1 1 0 1 0 1 70 6 

DEFI: total no. of 

records 
0 0 0 0 0 0 0 0 6 8 0 0 0 52 5 34 

DESI: total no. of 

records 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

DIF: total no. of 

records 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Modification: 1 3 0 0 2 0 2 0 43 55 14 6 23 389 156 206 

MRIF: total no. of 

records 
0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 5 

MRFT: total no. of 

records 
0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

MRD: total no. of 

records 
1 0 0 0 1 0 1 0 0 0 0 0 0 4 2 25 

MAMD: total no. of 

records 
0 1 0 0 0 0 0 0 8 5 1 0 0 31 15 6 

MTIF: total no. of 

records 
0 0 0 0 0 0 0 0 8 15 3 1 0 166 17 55 

MTS: total no. of 

records 
0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 

MTF: total no. of 

records 
0 0 0 0 0 0 0 0 27 35 9 5 23 186 122 115 

 

In 7 out of 16 subject metadata fields, a single change subcategory was observed. In the remaining 9 

fields, multiple metadata change subcategories were observed in one or more records in the dataset. 

Figure 2 below shows the number of records with multiple metadata change subcategories for these 

fields. As is obvious from this figure, fields in the 6XX group subject access fields (especially the most 
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common fields 650, 651, and 655) were frequently found to contain more than one metadata change 

subcategory in the same metadata record. For example, a 650 topical subject heading field often 

contained addition of new subfield and transposition of field instances at the same time. The highest 

number of records with multiple metadata change subcategories was observed for field 650. This can be 

explained by the much higher level of application of 650 field compared to other 6XX fields -- majority 

of MARC records usually include at least one instance of field 650 because most of works are about 

some concepts or events (as opposed to being about named entities such as persons, institutions, places, 

etc.).  Only for one 6XX field – 648 – no records were found to contain multiple change subcategories. 

This could be explained by the overall relatively low level of application of field 648 (Table 1) and the 

fact that 648 is usually not present in MARC metadata records unless the record was processed with 

FAST subject metadata generation macro in which 648 is automatically added to the record if fields 650 

or 651 originally included subfield $y chronological subdivision. In the 6XX block of fields, the lowest 

number of records with multiple metadata change subcategories in the field was observed for field 630; 

this is also explained by the overall low level of application of this field which can only be included in 

MARC record when the work it describes is about another work. 

 

 

Figure 2. Distribution of records with multiple change subcategories in a subject metadata field 

(n=354) 

 

As shown in Figure 2, among the non-6XX subject metadata fields, only two – 043 and 050 – were 

found to contain multiple subcategories of metadata change in the same record. However, the number 

of records where this phenomenon was observed is very low – 1 for each of them. These two fields are 

the 4th and 5th most widely applied subject metadata fields as shown in Table 1 and the overall level of 

use of the fields cannot explain low number of records with multiple metadata change subcategories in 

this field. The nature of fields 043 and 050, however, can provide some explanation to this observation 

– these fields contain controlled-vocabulary codes that could be automatically derived from the data 

values in other fields (e.g., the data value for 043 from the data values for 650 $z o 651 $a). Absence of 

records with multiple categories of change in other non-6XX fields –  060, 070, 082, 086, 090, and 092 

– correlates with the lower overall levels of application of these fields (except 082 and 090) and change 

in these fields observed in the records analyzed in this study.  

Conclusions 

The study reveals that since transition to RDA, RDA-based library metadata records in WorldCat have 

received a high level of attention from metadata editors as expressed in overall change frequency and a 

wide variety of change categories observed. Our findings indicate that RDA-based MARC records were 

extensively edited over a relatively short period of time. The high proportion of records with change in 

subject metadata fields observed in this study is in line with observations of previous studies in digital 

library environment (e.g., Zavalina et al., 2009) which found subject metadata to be the most frequently 

1 1
30 38

12 3

271

142 133

043 050 600 610 611 630 650 651 655
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edited. One of the groups of metadata elements that experienced the most editing was the group 6XX 

subject access fields. For example, addition of these fields, subfields, and their multiple instances 

observed in our study can in part be explained by OCLC Research activities on enhancing WorldCat 

metadata records by adding automatically or semi-automatically generated FAST subject headings: 

topical, geographical, name, event, genre, and chronological. However, the deletion of these fields and 

subfields that we also observed cannot be easily explained by this same factor and requires further 

investigation. Moreover, non-6XX subject metadata fields, which are not part of OCLC initiative on 

massively adding FAST headings, have also often exhibited metadata change between the two data 

collection points of this study. Fields containing geographic area codes (043) and classification numbers 

(most notably, Library of Congress classification) were frequently added and less frequently modified 

or deleted. 

 

Results of our study demonstrate high overall attention to subject access in editing the WorldCat 

metadata records which might be the result of realizing the growing importance of subject access by 

library cataloging community. This study is expected to contribute to constructing the understanding of 

subject metadata change and its relation to improvements in library metadata quality and information 

access. This exploratory study analyzed metadata records for one type of information objects – English-

language DVD video resources – catalogued by English-speaking catalogers.  Future research will 

evaluate the subject metadata change for various types of information objects in various languages and 

catalogued by institutions from both English-speaking and non-English-speaking countries. 

Longitudinal analysis will be need to assess the temporal aspects of the subject metadata change in 

library metadata and examine how the patterns of subject metadata change vary as time passes. 
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