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Current Information Seeking Behavior of Science Researchers

Bradley M. Hemminger, Dihui Lu, Stephanie Adams

This is just the correlation analyses that were originally included in the first paper (but cut due to length before initial submission).  This is now planned for a later submission, specifically on these analyses. 
Interactions between two variables

The second primary analysis was examining pair-wise interactions between two response variables from the survey data.   Table N6 shows all the response variables evaluated in the pair-wise comparisons.  With response variables being either categorical or continuous, interactions were analyzed in one of three ways with the results summarized in tables N7 (CHISQ analysis—categorical versus categorical), N8 (CORR analysis—continuous versus continuous), and N9 (ANOVA—categorical versus continuous).   Pair-wise interactions that were statistically significant are highlighted in the tables.   Many interesting interactions were discovered.   The discussion in this section examines how information that will likely be known about the science researchers (demographics) effects their specific information seeking behaviors.  Other interactions, including breaking behaviors out by department, will be covered in additional papers.   In the text below, each response variable of interest is discussed, and other response variables with which it had statistically significant interactions are highlighted.  Details and the exact correlation values can be seen in Tables N7-N9.  Due to their size, each of the tables is abbreviated to show the most interesting interactions; the complete tables are included in the appendix XXX and also at http://ils.unc.edu/bmh/XXXXX which additionally includes breakouts by science and medicine categories.

	Question from Survey
	Response Variable Type
	Summary Phrase for Response Variable

	1 and 2
	Categorical
	department

	4
	Categorical
	position

	5
	Categorical
	age or agegroup (when binned by decades)

	6
	Categorical
	gender

	7
	Categorical
	internet access in office/lab

	8
	Categorical
	distance to the library

	9
	Continuous
	hours spent reading,

	10
	Continuous
	number of publications

	16
	Categorical
	confidence they were finding all information during searching

	17
	Categorical (yes/no)
	whether they maintained a personal article collection 

	17.1
	Categorical
	size of print collection

	17.1
	Categorical
	size of electronic collection

	17.2
	Categorical
	how often they use their personal article collection

	18
	Categorical (yes/no)
	maintain a personal bibliographic database

	18.2
	Continuous
	percentage of articles in their article collection for which they had entries in their bibliographic database

	19
	Continuous
	percentage of articles in their article collection which they had annotated

	20
	Categorical
	preferences on how they retrieve articles

	21
	Categorical
	preferences on how they view articles

	22
	Continuous
	how often they visited the library 

	25
	Categorical
	preference for search interface


Table N6.   List of Response variables evaluated in pair-wise interaction tests.  The first column lists the original questionnaire number on the survey, the second column indicates whether the variable has a response type of categorical or continuous, and third column is the short-hand phrase used for that response variable.  

Researchers are visiting their libraries less as they access more materials electronically from their desktop.  How often researchers visited their libraries was affected by many variables, including department, age/agegroup, position, gender, distance to library, number of publications, and preference for search interface.   Age was negatively correlated with visits to the library in the CORR analysis (table N8); i.e. younger researchers visited the library more often.  This was primarily due to the medical science researchers for which it was a very significant interaction (P-value of < 0.00001) as compared to the basic science researchers (for whom it was not quite statistically significant with a P-value of 0.08).   A significant interaction was also found in the ANOVA analysis (P-value 0.0001) when the comparison was with agegroup (age binned by decades).  Part of the reason for younger researchers having more visits may be that students and post-docs often go to the library on behalf of their faculty advisors or lab directors to retrieve journal articles.   The CHISQ Tukey analysis results segregated positions into three groups that matched seniority: masters students and “others” having the highest average number of annual visits to the library (38), followed by the doctoral students (26), followed by the postdocs plus faculty (11).   The only statistically significant difference between groups was between the masters students plus others and the postdocs plus faculty groupings.  Women (19.54 average visits per year) visited the library less than men (25.43 average visits per year), and the difference was significant in the ANOVA analysis with a P-value 0.03.  Researchers with the library in their same building made the most visits to the library (31 per year).  There was a statistically significant interaction between number of visits to the library and distance to the library (significant with P-value of 0.032 in the ANOVA analysis).   However, it was not a clear linear trend, as seen in table X3.  The more publications the researcher had, the less they visited the library as seen in table X4. The interaction was statistically significant (ANOVA P-value 0.0003), and there appears to be a clear linear trend in this case.  It is likely that much of this effect is due to the more junior researchers (students) comprising most of the 0-4 publications per year group, i.e. this reflects the same findings of both age and position interacting with visits.   

	Distance to Library
	Same building
	¼ mile
	½ mile
	1 mile or more

	Number of Visits per Year
	31
	22
	15
	22


Table X3.   Number of visits per year by researchers, broken out by the distance from their office to the campus library they most often use.

	Number of Publications in Last 5 Years
	Mean Visits to Library in last year
	Number of Respondents in Group

	0-4
	26.7
	603

	5-9
	15.4
	140

	10-14
	14.9
	63

	15-19
	11.7
	73

	20+
	6.3
	23


Table X4.   The number of publications by the researcher in the last 5 years, correlated with their number of visits to the library in the last 12 months.  The right column shows the number of survey respondents in each of the groupings.  

Researchers that preferred the Google search interface visited the library less (18 visits per year) versus those that preferred their library search interface (28 visits per year).   The difference was statistically significant with an ANOVA P-value of 0.0003.
Researcher’s preference for searching (print versus electronic) was affected by age/agegroup (CHISQ P-value 0.03), position (CHISQ P-value 0.005), their number of publications (CHISQ P-value 0.027) and whether they were a basic science or medical science researcher (CHISQ P-value 0.015).   The oldest agegroup of researchers (50+ years old) preferred electronic searching 92% of the time, while all the other agegroups (<30, 30-40, 40-50 years old) were identical with 97%.    Position: need table.   Number of publications: need table.   Department type: need table.   (Dihui, sorry, I missed asking for these—I need numbers each of these three, i.e. for department (med, sci), position (each position numbers vs preference), and number of publications (for each category vs preference) for Question #20.  
The only factor interacting with researcher’s preference for viewing retrieved articles was their agegroup.  (Dihui, I also missed asking for this—need table values for agegroup versus viewing preference) for Question #21. 
Researcher’s search interface preference (Google vs library home page) was affected by gender (CHISQ P-value of 0.03), internet access in office/lab (CHISQ P-value 0.0013), distance to the library (CHISQ P-value 0.0023), and how often they visit the library (see previous section). Interestingly, while gender was a significant interaction, it was solely due to men.  Women were evenly split in their preference between Google (50%) and their library interface (50%), while men preferred Google (57%) over their library interface (43%).  Researchers who had internet access in their office/lab preferred Google (55%) over the library interface (45%).   The opposite effect was seen for researchers who did not have access in their office/lab, with 36% preferring Google compared to 64% preferring their Library search page.   Distance to the library was correlated with search interface preference but not in a straightforward manner, as the greatest preference for Google interface was expressed by researchers with their library in their same building or those farthest away, while the library interface was preferred by those whose office was a ¼ or ½ mile away.   In the case of the search interface preference interacting with the number of visits to the library there was a clear linear trend as seen in table X9.   

	Number of Visits
	Google Search Preference
	Library Search Preference

	0-1
	62.90
	37.10

	2-5
	58.91
	41.09

	6-10
	60.14
	39.86

	11-20
	49.64
	50.36

	21-50
	40.79
	59.21

	51-100
	39.62
	60.38

	101-200
	40.00
	60.00

	>200
	25.00
	75.00


Table X9.  Relationship between the number of annual visits by researchers to the library versus their search interface preference.
Researcher’s confidence that they were finding everything was affected only by age (overall CHISQ P-value of 0.003), although subgroup analysis shows that this derives mainly from the scientists (P-value 0.001) compared to medicine (P-value of 0.26).  

Whether or not researchers maintained a personal article collection was affected by dept (CHISQ P-value < 0.0001), agegroup need table  (CHISQ P-value 0.03), position need table (CHISQ P-value < 0.0001), having an internet connection in their office/lab need table (CHISQ P-value < 0.0001), and number of journal publications need table (CHISQ P-value = 0.007).  
Dihui:  Note, there are actually two sets of information in play for this section: the print collection (v68) and the electronic collection (v69).   You’ve done the print ones (v68) in the tables you generated, but I also need the electronic ones too, for each of these (except dept which wasn’t significant for electronic).  Factors that affected the size of the print and electronic article collections were mostly the same.  Factors affecting both were agegroup (print: CHISQ P-value < 0.0001, electronic: XXXX), hours spent reading (print: ANOVA P-value < 0.0001, electronic: XXXX), position (print: CHISQ P-value < 0.0001, electronic: XXXX), internet access in office/lab (print: CHISQ P-value < 0.007, electronic: XXXX), number of publications (print: CHISQ P-value < 0.0001, electronic: XXXX).  Differences were the print collection size being affected by department (CHISQ P-value < 0.0001), while the electronic collection size was affected by gender (CHISQ P-value 0.0013).   Agegroup correlated with Need Table.  More hours spent reading correlated with larger/smaller article collections.  (chi_hours_reading_size_collection   .xls) (I couldn’t find this file on the shared drive(?).     More publications by the researcher correlated with larger/smaller article collections.  (chi_num_publication_size_collection   .xls) (I couldn’t find this file on the shared drive(?).   Having an internet connection was also a factor in how large their personal article collection was.  Researchers with internet connections tended to have larger print collections (over 60% had collections larger than 100 articles) and electronic collections (over XXX% had collections larger than 100 articles).  Position was a factor with more senior researchers tending to have accumulated more articles in their personal collections as seen in table X10.  Department effect Need Table..   Gender effect Need Table..   
	Number of Articles in Personal Colletion
	Other
	Masters
	Doctoral
	Res Staff
	Post Doc
	Asst Prof
	Assoc Prof
	Professor

	1-49
	38.09
	42.85
	28.90
	24
	1.49
	13.63
	3.50
	7.86

	50-99
	21.42
	34.2
	25.14
	20
	34.32
	13.63
	10.52
	10.11

	100-499
	33.33
	14.28
	39.88
	48
	41.79
	42.42
	42.10
	34.83

	500-999
	4.76
	8.57
	5.20
	8
	14.92
	12.12
	28.07
	24.71

	1000+
	2.38
	0
	0.86
	0
	7.46
	18.18
	15.78
	22.47


How often researchers used their personal article collection was affected by dept (CHISQ P-value < 0.0001), department-type (CHISQ P-value 0.017), position (CHISQ P-value < 0.0001), hours spent reading (CHISQ P-value 0.003), having an internet connection in their office/lab (CHISQ P-value < 0.0001), distance to the library (CHISQ P-value 0.003), and number of journal publications (CHISQ P-value 0.014).  Basic science researchers used their article collection slightly more frequently, 66% using them at least once a week compared to 59% of the medical scientists.  There were general similarities in frequency of use of the article collections by position, with some differences between positions.( Probably cut this and table X19—no valuable information)  This is detailed in table X19.  The effect of hours spent reading versus usage of their article collections in seen in table X20.  Having internet access in the office/lab corresponded with article collections being used at least once a week by researchers 65% of the time, while those without connection in their office/lab used their collections at least once a week only 33% of the time.   The more the researcher published the more frequently they accessed their article collection as seen in table X22.     

	
	others
	masters
	doctoral
	postdoc
	staff
	asst
	assoc
	prof

	daily
	11.36
	8.82
	24.18
	29.33
	34.62
	27.40
	25.42
	28.09

	weekly
	31.82
	32.35
	39.84
	48.00
	38.46
	32.88
	42.37
	34.83

	monthly
	22.73
	35.29
	25.55
	17.33
	15.38
	24.66
	25.42
	17.98

	quarterly
	20.45
	23.53
	9.07
	4.00
	0.00
	9.59
	3.39
	16.85

	annually
	11.36
	0.00
	0.55
	1.33
	11.54
	1.37
	3.39
	2.25

	never
	2.27
	0.00
	0.82
	0.00
	0.00
	4.11
	0.00
	0.00


Table X19.  Position versus frequency of access of the researchers personal article collections.  PROBABLY CUT THIS TABLE (not interesting). 

	
	0-15
	16-30
	31-45
	>45

	daily
	22.88
	27.27
	27.70
	24.18

	weekly
	38.98
	42.42
	40.38
	34.64

	monthly
	25.99
	18.18
	21.13
	23.53

	quarterly
	9.60
	6.06
	8.45
	13.07

	annually
	1.69
	3.03
	0.94
	4.58

	never
	0.85
	3.03
	1.41
	0.00


Table X20.  Number of hours spent reading versus frequency of access of the researchers personal article collections.  MAYBE CUT THIS TABLE (not interesting).

	
	Internet Available
	Internet Not Available

	daily
	25.77465
	7.407407

	weekly
	39.71831
	25.92593

	monthly
	22.95775
	33.33333

	quarterly
	8.873239
	25.92593

	annually
	1.830986
	5.555556

	never
	0.84507
	1.851852


Table X21.  Access to internet in office/lab versus frequency of access of the researchers personal article collections.  MAYBE CUT THIS TABLE (not interesting).

	
	0-4
	5-9
	10-14
	15-19
	20+

	daily
	22.86
	23.44
	24.14
	38.10
	34.33

	weekly
	37.14
	47.66
	34.48
	38.10
	37.31

	monthly
	26.94
	14.06
	29.31
	14.29
	16.42

	quarterly
	10.82
	11.72
	3.45
	4.76
	8.96

	annually
	1.43
	3.13
	5.17
	0.00
	2.99

	never
	0.82
	0.00
	3.45
	4.76
	0.00


Table X22.  Number of publications by researchers in last five years versus frequency of access of the researchers personal article collections.  PROBABLY CUT THIS TABLE (not interesting).

How often researchers maintained a personal bibliographic database (PBD) was affected by dept (CHISQ P-value < 0.0001), department-type (CHISQ P-value 0.02), age-group (CHISQ P-value < 0.0001), position (CHISQ P-value < 0.0001), having an internet connection in their office/lab (CHISQ P-value < 0.0001), and number of journal publications (CHISQ P-value 0.0003).    Dept (need table).  About half of the basic science researchers maintained a PDB, while 56% of the medical science researchers did. The interaction of agegroup with having a PBD was not a straightforward trend.   The largest use of PBDs was by researchers between 30-50 years old (63%) while the youngest (< 30 years old) and the oldest (>50 years old) had PDBs 46% of the time.  Analyzing position related to PDBs shows that, in general, the more senior the researcher the more they use PBDs, with the notable exceptions of the doctoral students and research staff who actually had the highest average usage.  Possible explanations might be that doctoral students compile extensive literature records during the process of writing their dissertation.  Research staff may serve as the memory for their research lab, and be responsible for their lab’s literature database.  The full effect of position is seen in table X11.  
	
	others
	masters
	doctoral
	postdoc
	res staff
	asst prof
	assoc prof
	prof

	No
	76.1194
	83.33333
	48
	26.50602
	53.125
	34.88372
	32.8125
	47.42268

	Yes
	23.8806
	16.66667
	52
	73.49398
	46.875
	65.11628
	67.1875
	52.57732


Table X11.   Relationship between researchers’ position and whether they keep a personal bibliographic database.

A pronounced effect can be seen in the interaction with internet access.  Researchers with internet access in their office/lab had a personal bibliographic database 55% of the time, while only 24% without a connection had one.  Researchers with more (?) journal publications were more likely to have a personal bibliographic database (need table).  

To provide an overview of significant interactions between different response variables, tables N7, N8 and N9 show an abbreviated listing of the pair-wise comparisons computed as part of this analysis.  The complete set of all comparions and their statistical significance is available as http://   and appendix XXX.  The three tables each summarize the results from a single statistical analysis: table N7 (CHISQ), N8 (CORR), N9 (ANOVA).  
	Dept type
	Maintain personal article collection
	How often use personal collection
	Maintain personal bibliographic database
	Prefer way to search
	Prefer way to retrieve
	Interface for search
	visit

	Position
	<0.0001
	<0.0001
	<0.0001
	0.4251
	0.5725
	<0.0001
	<0.0001

	Gender
	0.5655
	0.0172
	0.0249
	0.0152
	0.2233
	0.0013
	0.0063

	Internet access office or lab
	<0.0001
	<0.0001
	<0.0001
	0.0052
	0.4478
	0.0515
	<0.0001

	Distance to library
	0.8758
	0.4796
	0.5644
	
	
	0.0252
	0.1222

	Age Group
	0.3246
	0.9453
	0.2462
	
	
	0.8062
	0.6700


Table N7.  Abbreviated results from CHI Square analysis (categorical variables versus categorical variables).  Full comparison set is online (XXX).   Highlighted cells are statistically significant at the Pvalue < 0.05 level.  

	
	Age
	P-value
	Hours reading
	P-value
	Percent of entries in personal bibliographic database
	P-value
	Percentage of articles with notes
	P-value

	Age
	1.0000
	
	
	
	
	
	
	

	Hours reading
	0.1064
	0.0014
	1.0000
	
	
	
	
	

	Percentage entries in database
	-0.1097
	0.0171
	-0.0214
	0.642
	1.0000
	
	
	

	Percentage of articles with notes
	-0.2126
	<0.0001
	-0.0138
	0.679
	0.2442
	<0.0001
	1.0000
	

	How often visit library
	-0.1497
	<0.0001
	0.1318
	<0.0001
	0.0261
	0.5713
	0.0171
	0.6083


Table N8.  Abbreviated results from Correlation results (continuous versus continuous response variables).  Full comparison set is online (XXX).  The rows and columns are the continuous response variables.  Values are shown in the lower left half since the upper right is symmetric about the diagonal.  The value under the response variable is the SAS CORR test output value, with the p-value in the column immediately to the right.     The highlighted cells have statistically significant interactions (P-value < 0.05, either positive (tan) or negative (lime)). 

	
	Hours reading
	Percent of entries in personal bibliographic database
	Percent of article with notes
	How often visit library

	Dept
	0.0002
	0.7242
	0.0104
	<0.0001

	Dept_type
	<0.0001
	0.5329
	0.3097
	0.7856

	Position
	0.0241
	0.0416
	<0.0001
	<0.0001

	Gender
	0.1908
	0.4025
	<0.0001
	0.0320

	Internet access office lab
	0.0194
	0.4356
	0.0916
	0.1426

	Distance to library
	0.0711
	0.6456
	0.5550
	0.0159

	Age_group
	0.0043
	0.0711
	<0.0001
	<0.0001


Table N9.   Abbreviated results from ANOVA analysis (categorical variables versus continuous variables).  Full comparison set is online (XXX).  The highlighted cells have statistically significant interactions (P-value < 0.05), with the P-values shown in the cells. 

