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Abstract 

Introduction. This study investigated reading and working habits in an 

academic setting to better understand contributing factors to student levels of 

satisfaction in completing educational tasks. To achieve this goal, information 

retrieval models were applied in the context of completing specific academic 

tasks. There are a number of stages to information seeking behavior. In an 

academic setting students receive a variety of assignments that progress them 

through the range of information features or stages.  

Method. A diary study was conducted to collect information about the student 

experience as it relates to stages of information behavior.  Participants responded 

to predetermined questions during the academic year while completing assigned 

tasks. The collected data was organized in terms of the eight characteristics of 

information seeking proposed by Ellis’s (Willson, 1999) model for information 

seeking patterns. These patterns include starting, chaining, browsing, 

differentiating, monitoring, extracting, verifying and ending.  Other information 

seeking models were also considered in the analysis of the findings. Relating the 

information seeking models to the results of a diary study allowed for a student’s 

satisfaction or dissatisfaction during the stages of information seeking behavior 

to be identified and evaluated. This was used to determine, within the given 

sample size, if a student’s satisfaction is more influenced by their interaction with 

their device or the quality of the content retrieved from there chosen resource.  

Results. The results of the study showed that a users satisfaction was equally 

influenced by their interaction with technology and the content of a resource. It 

also revealed that quality is an important factor in satisfaction. The quality of a 

resource’s content and the capabilities of technological devices greatly influenced 

user satisfaction. Further study into measuring the level of satisfaction is 

recommend to address the issue of quality and to quantify the effect it has on the 

level of satisfaction.  

Conclusion. There is an abundance of research on information behavior. As 

societies dependence on technology grows the impact of technology on 

information retrieval continues to be an area of interest. Improving the 

understanding of the relationship between behavior, content, and technology as 

they relate to academic tasks will aid in assigning tasks and developing academic 

curriculum that considers the range of factors from assignment to completion.  
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Introduction 

The increased use of technology in education has resulted in many studies 

investigating the benefits of incorporating a digital component to an information 

environment. This study focuses on specific information stages experienced by 

the user as they complete academic tasks and evaluates their satisfaction with the 

selected resource and technology. The report provides students and educators 

with a basis for identifying which stages in the information seeking process are 

best supported by specific resources and devices. This has the possibility to 

influence academic instruction by identifying information seeking stages that are 

best supported by specific resources and devices. Also, students will be able to 

better meet academic tasks and reduce frustration and feelings of uncertainty by 

understanding the correlation between resources, technology and stages of 

information seeking.   

 

Catalano (2013) suggests that graduate students begin research online and 

consult resources, as needed depending on their academic discipline. This study 

will investigate if the students who use online resources at the beginning stages 

of research experience satisfaction.  Applying an information seeking behavior 

model to the results of the diary study will be key in identifying the different 

stages and patterns of behavior. There are a number of models that address 

information seeking (Wilson, 1999). Ellis’s behavioral model of information-

seeking strategies was chosen as the main model for organizing the results of the 

study because the features identified relate to both the micro-analysis of search 

behavior and the macro-analysis of general information behavior (Wilson, 1999). 

A model that considers macro and micro information seeking features best 

captures the range of tasks experienced in an academic setting.   

 

The reading and working habits of students involve both print and 

electronic resources. Today information environments such as libraries in 

academic institutions are designed to support both mediums because both are 

still desired by users (Kacherki & Thombare, 2010). However, it is not clear at 

what stage in the information seeking process a user will use print or digital 

resources and what determines that choice. Kim (2006) investigated the specific 

tasks that influence information seeking in a digital environment and identified 

five task attribute that have an impact on information seeking behavior, those 

included task structure, task goal, task topic, expected information and expected 

source.  Even thought these attributes have an impact on information seeking the 

study is limited to a digital environment and does not account for the range of 
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mediums a student interacts with in the completion of a task. Assuming that a 

choice for a digital resource is already made excludes evaluating if the digital 

medium is the best option for completing the specified task. Weather or not a 

chosen resource was the ideal or satisfactory medium for addressing a task is a 

question of this study. To inform the question of satisfaction, Kuhlthau’s (2007) 

model was used in analyzing the data because it provides a framework for 

evaluating the feelings thoughts and actions related to the completion of a task. 

Method/Results 

 A diary study was the data collection method used. Diary studies are a 

longitudinal technique used to collect data from participants as events are 

experienced (Bloger, Davis, & Rafaeli, 2003).  This was a feedback study where 

participants answered previously established questions related to completing 

their academic coursework. There were six questions (Table 1) and nine 

respondents.  At the conclusion of the study each qualitative response was 

coded, grouped and categorized to identity patterns and meaning in the data.  

The corresponding codes, subcategories and larger categories are shown below 

(Table 2). The number accompanying each code is the number of times the code 

appeared in that category. There were six unique categories identified in the 

data, those are Projects, Seeking Behavior Feature, Resources, Devices, Resource 

Satisfaction and Device Satisfaction. These categories were derived from the 

responses to the questions and an understanding of the models of information 

seeking behavior. 

 

Table 1: Diary Study Questions 

 

Question 1 What course work are you doing now? (e.g. history thesis, test 

preparation, class reading) 

Question 2 What specific task related to this course work are you working on? 

(e.g. brainstorming, literature review, fact checking) 

Question 3 What resource(s) are you using for this task? (e.g. search engine, 

EBSCOhost database, textbook) 

Question 4 What device, if any, are you using to access this resource? (e.g. 

none/read print, laptop, mobile phone, e-reader) 

Question 5 To what extent does this resource satisfy your needs? (e.g. I would 

prefer different content because…) 

Question 6 To what extent does this device satisfy your needs? (e.g. I would 

prefer different media because…) 
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Table 2: Coding Results  

 

 

Category 1: Projects 

              Subcategory 1:  Individual Projects 

Code: Project (7) 

Subcategory 2: Group Projects 

Code: Group project (1) 

Code: Group presentation (1) 

Category 2: Seeking Behavior Feature 

Subcategory 1:  Browsing 

Code: Research (1) 

Code: Brainstorming (2) 

Code: Literature Review (1) 

Subcategory 2: Differentiating 

Code: Research and Literature    

Review (1) 

Code: Searching (1) 

Subcategory 3:  Monitoring 

Code: Reading (1) 

Code: Direct brainstorming (1) 

Subcategory 4: Starting 

Code: General brainstorming (2) 

Code: Planning (1) 

Subcategory 5:  Extracting 

Code: Reading (1) 

Code: Soliciting (1) 

Code: Finding (1) 

Subcategory 6: Verifying 

Code: Editing (1) 

Category 3: Resources 

Subcategory 1:  Database 

Code: databases (4) 

Subcategory 2: Print Source 

Code: Printed article (3) 

Code: PDF (1) 

Subcategory 3:  Online resource 

Code: Google (2) 

 

 

Category 4: Devices 

Subcategory 1:  Computer 

Code: Desktop (1) 

Code: Laptop (3) 

Subcategory 2: Paper 

Code: Print (2) 

Code: PDF (1) 

Subcategory 3:  Print and Digital 

Code: Laptop and print (1) 

Subcategory 3:  Mobile Device 

Code: Tablet (1) 

Category 5: Resource Satisfaction 

Subcategory 1:  Satisfied 

Code: Satisfied digital (1) 

Code: Satisfied access (1) 

Code: Satisfied annotations and    

highlighting (1) 

Code: Satisfied printing (1) 

Code: Satisfied (2) 

Code: Satisfied sharing (1) 

Subcategory 2: Not Satisfied 

Code:  Not Satisfied more specific  

articles (1) 

Code: Not Satisfied (1) 

Category 6: Device Satisfaction 

Subcategory 1:  Satisfied 

Code: Satisfied (5) 

Subcategory 2: Not Satisfied 

Code:  Not satisfied needs remote log  

in (1) 

Code: Not satisfied need larger  

monitor (1) 
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The journey from information need to fulfillment involves a number of 

stages. There is a large amount of research that attempts to understand the 

information process and identify those stages, resulting in a number of different 

models that outline and explain the process. For the purposes of this study Ellis’s 

defining features for information seeking behavior were applied to the data 

gathered from the diary study to identify which specific features related to each 

diary respondent.  There are eight features identified in Ellis’s (Wilson, 1999) 

model defined below: 

 

 Starting: the means employed by the user to begin seeking information, 

for example, asking some knowledgeable colleague; 

 Chaining: following footnotes and citations in known material or 

‘forward’ chaining from known items through citation indexes; 

 Browsing: semi-directed or semi-structured searching  

 Differentiating: using known differences in information sources as a way 

of filtering the amount of information obtained; 

 Monitoring: keeping up-to-date or current awareness searching; 

 Extracting: selectively identifying relevant material in an information 

source; 

 Verifying: checking the accuracy of information; 

 Ending: which may be defined as ‘tying up loose ends’ through a final 

search. 

 

Based on the previous definitions of behavior identified by Ellis and the diary 

responses to questions 1 and 2, each respondent’s information seeking behavior 

at the time of the diary study was identified.  For example, the answers to 

question 1 and 2 for respondent 2  (Table 3) reveals that the subject is working on 

a class project and “searching and looking for literature”.   This best relates to the 

browsing stage. Browsing is an exploratory, information seeking strategy where 

users typically rely on pre-existing mental models of information organization to 

identify relevant resources. While browsing, the level of structure or previous 

planning is dependent on the user. In some cases respondent’s answers to 

questions related to a different question. This was accounted for in the evaluation 

of the data and the correct response was related to the correct question (see 

Appendix). If a respondent failed to answer a question or if there response 

exceeded the scope of the study that information was not coded into the 

resulting categories.  
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Respondent 2 

Question 1: What course work are you doing now? (e.g. history thesis, test 

preparation, class reading) 

Answer: Work on class project 

Question 2: What specific task related to this course work are you working on? 

(e.g. brainstorming, literature review, fact checking)  

Answer: Searching and looking for literature 

Seeking Behavior Feature: Browsing 

 

Table 3: Respondent 2 Questions 1 & 2 

 

Once relevant data was extracted and the seeking behavior of the user was 

identified it was compared to both question 3 & 5 to identify any relationship 

between seeking behavior, chosen resources and a users level of satisfaction. The 

seeking behavior feature was also compared to questions 4 & 6 to find any 

relationships between a stage in the seeking process, devices used and a users 

level of satisfaction.  

Findings/Conclusion 

The collected data shows that during the completion of their coursework 

students experience the browsing, differentiating, monitoring, starting, 

extracting and verifying stages in information seeking behavior (Table  4). 

However, there were no recorded incidents of chaining or ending. Chaining is a 

search behavior that follows chains of citation or other forms of referential 

connection between materials (Wilson, 1999). The lack of chaining in the 

completion of academic tasks is reflective of either the lack of referential material 

provided to students to complete academic tasks, student preference to discover 

new material or the fact that the early stages of the research process does not 

include material to refer to. The lack of ending behavior is expected because the 

diary study was meant to collect information in the process of task competition 

ending behavior would occur at the completion of a task. 

 



        

 
 

                Table 4: Categorized Responses to Questions 

 

 



        

The results also show an equal amount of satisfaction with print and 

electronic resources. This supports the conclusions of previous research that in 

order to meet the information needs of patrons, information environments 

should offer both print and electronic resources (Kacherki & Thombare, 2010).  

There was only one case in which print and digital devices were used together 

and the respondent was unsatisfied with both the device and the content. The 

respondents felt that they were unable to find articles that specifically addressed 

their need and the visual display of the electronic device was inadequate.  This 

singular incident in the data is not enough to allow broad conclusions to be 

drawn but the level of dissatisfaction experienced by the user is an example of 

the exploration stage identified by Kuhlthau (2007) when inconsistent, 

incompatible information results in a sense of uncertainty and feeling of 

confusion by the user. The ability for two information behavior models to be 

relevant to this situation is an example of how different models capture different 

attributes of information behavior and how they can be used in complementary 

ways to fully understand information-seeking behavior (Wilson, 1999).  In this 

instance the user is in the Starting phase of the Ellis model based on there 

response to question 2 but in the Exploration stage of the Kuhlthau model based 

on their feelings, thoughts and actions.  

 

In most cases the data shows that satisfaction in a resource correlates to 

satisfaction in a device. There were two cases when this did not occur. With 

respondent 2, satisfaction with the resource was achieved but was not 

experienced with the device. This respondent accessed a database on a computer 

and the information desired by the user was not available through remote access. 

This was the source of their dissatisfaction. The major advantages and appeal to 

electronic access and journals in particular is their accessibility (Kacherki & 

Thombare,  2010). If this expectation is not met the appeal of this medium is 

diminished. The respondent’s dissatisfaction is reflective of the Initiation stage in 

the Kuhlthau model when a person first becomes aware of a lack of knowledge 

and feelings of uncertainty and apprehension are common. The user in this case 

is rethinking their topic and search terms because of their inability to find 

adequate resources.  

 

The data does not reveal a consistent patter between the information 

seeking behavior features (Question 2) and resource satisfaction (Question 3 &5) 

or device satisfaction (Question 4 & 6). There is a strong tendency to use digital 

resources in a majority of the information seeking stages.  6 out of 9 respondents 

used digital resources to complete their tasks regardless of it being a group or 

individual project. This is consistent with Catalano’s (2013) findings that most 
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graduate students begin seeking information online. The data shows a bias in 

using online resources but also shows that a user’s satisfaction is equally effected 

by both their interaction with a device and the quality of a resource’s content. 

When fulfilling an information task or designing information environments 

despite the prevalence of technology in education the data shows that 

satisfaction is more strongly related to the quality of an experience and not the 

medium itself. For instance, electronic access to material is satisfactory if it meets 

the needs of the user. Simply providing material online does not ensure that it 

will meet the interaction, access, and visual expectations of the user.  It is 

important to identify and meet the needs and expectations of the user to create 

satisfactory experiences.  

 

Print and digital interaction are both desired in the completion of 

academic tasks. Resources and technology that are capable of fulfilling the needs 

of the user will limit the negative feelings of uncertainty experienced in 

information seeking behavior. The results of the study clearly identified a 

respondent’s satisfaction or dissatisfaction. Further investigation into the level of 

satisfaction or dissatisfaction would be beneficial in prioritizing the design of 

information environments.  Clarifying how negatively a user felt about an 

inadequate resource or device can expose the emphasis that should be placed on 

addressing issues that improve the quality of a technology or content of a 

resource. 
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Appendix 

 

Question Respondent 

1 

Respondent 

2 

Respondent 3 Respondent 

4 

Respondent 

5 

Respondent 6 Respondent 7 Respondent 8 Respondent 9 

1.What course work are 
you doing now? (e.g. 
history thesis, test 
preparation, class 
reading) 

 

Answer: 
Search and 
research for 
class project 

 

Answer: 
work on 
class project 

 

Answer: 
Research 
project 

 

Answer: 
research 
methods 
project 

 

Answer: 
Working on 
Research 
Methods 
Project 

 

Answer: 
Metadata: 
Prepping for 
final project 

 

Answer: 
readings, 
presentation 
preparation, 
group project 

 

Answer: 
Research for 
a group 
project for a 
class 

 

Answer: 
survey 
design 

 

Code:  
project 

Code: 
project 

Code:  
project 

Code: 
project 

Code: 
project 

Code:  
project 

Code:  group 
project , 
presentation 

Code:  
group project 

Code:  
project 

Category: 
Individual 
project 

Category: 
Individual 
project 

Category: 
Individual 
project 

Category: 
Individual 
project 

Category: 
Individual 
project 

Category: 
Individual 
project 

Category: 
Group project 

Category: 
Group project 

Category: 
Individual 
project 

2.What specific task 
related to this course 
work are you working 
on? (e.g. brainstorming, 
literature review, fact 
checking) 

 

Answer: 
Online 
article 
databases 

 

Answer: 
researching 
and looking 
for literature 

 

Answer: 
reading 
articles and 
brainstorming 
survey 
design 

 

Answer: 
brainstormin
g, literature 
review 

 

Answer: 
Brainstormin
g and 
planning 

 

Answer: 
Searching for 
articles about 
metadata 
schemas 
used for 
cataloging 
internet 
resources 

 

Answer: 
reading, 
looking for 
examples of 
best practice 
of using 
Omeka CMS 
with well-
formed 
metadata, 
soliciting/findi
ng 
participants 
for card 
sorting 
project. 

Answer: 
Brainstormin
g 

 

Answer: 
editing 
questions 

 



                                                                                                                     Okoro |     13 

 

Code:  
See 
question 3: 
research, 
brainstormin
g 

Code:  
Research 
and 
literature 
review 

Code:  
Reading, 
direct 
brainstorming 

Code:  
Brainstormin
g, literature 
review 

Code:  
General 
brainstormin
g, planning 

Code:  
Searching 

Code: 
Reading, 
soliciting, 
finding  

Code:  
General 
brainstorming 

Code:  
editing 

Category: 
Browsing 

Category: 
Differentiatin
g 

Category: 
Monitoring 

Category: 
Browsing 
 

Category: 
Starting 

Category: 
Differentiatin
g 

Category: 
Extracting 

Category: 
Starting 

Category: 
Verifying 

3.What resource(s) are 
you using for this task? 
(e.g. search engine, 
EBSCOhost database, 
textbook) 

 

Answer: 
Research/br
ainstorming 

 

Answer: 
EBSCOHost 
database, 
ProQuest 
database 

 

Answer: 
printed out 
journal 
articles 
 

 

Answer: 
articles 
downloaded 
and printed 
from Library 
and 
Information 
Science 
Source 

 

Answer: 
HootSuite, 
printed out 
copies of 
journal 
articles 

 

Answer: 
Library 
Science 
database- 
EBSCO 

 

Answer: -pdf 
from Pratt 
LMS for 
reading  -
email with 
group and 
others for 
participant 
finding/solicit
ation  -
Google for 
presentation 
prep 

 

Answer: 
library 
database 

 

Answer: 
notes in 
shared 
google doc 

 

Code:  See 
question 3: 
databases 

Code:  
databases 

Code:  
Printed article 

Code:  
Printed 
Article 

Code:  
Printed 
article 

Code:  
Databases 

Code:  
pdf, google 

Code:  
database 

Code:  
google 
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Category: 
Database 

Category: 
Database 

Category: 
Print Source 

Category: 
Print Source 

Category: 
Print Source 

Category: 
Database 

Category: 
Online 
resource 

Category: 
Database 

Category: 
Online 
resource 

4.What device, if any, 
are you using to access 
this resource? (e.g. 
none/read print, laptop, 
mobile phone, e-reader) 

 

Answer: As 
a 
technology, 
yes. 
Conceptuall
y, having 
trouble 
figuring out 
search 
terms that 
would get 
me what I 
want. 

 

Answer: 
desktop at 
Baruch 

 

Answer: 
none/read 
print 

 

Answer: 
none/ read 
print 

 

Answer: 
laptop, 
read/print 

 

Answer: 
laptop 

 

Answer: 
laptop for all 
of above 

 

Answer: 
tablet, mobile 

 

Answer: 
laptop 

 

Code:  
N/A 

Code:  
desktop 

Code:  
print 

Code:  
print 

Code:  
Laptop and 
print 

Code:  
laptop 

Code:  
laptop 

Code: 
tablet  

Code:  
laptop 

Category: 
N/A 

Category: 
Computer 

Category: 
Paper 

Category: 
Paper 

Category: 
Print and 
Digital 

Category: 
Computer 

Category: 
Computer 

Category: 
Mobile 
Device 

Category: 
Computer 

5.To what extent does 
this resource satisfy your 
needs? (e.g. I would 
prefer different content 
because…) 

 

Answer: 
Digital 
format 
works, no 
complaints. 

 

Answer: I 
am happy 
with the 
current 
content b/c I 
get access 
to 
databases I 
don't usually 

 

Answer: 
completely 
satisfies 
needs 
because I 
can annotate 
and highlight 
in 
multiple/cust
om colors 

Answer: 
Satisfied 
with being 
able to print 
full text. 

 

Answer: I 
wish I could 
find articles 
talking more 
specifically 
about 
Twitter as a 
research/dat
a collection 
tool, and not 

Answer: Just 
getting 
started on 
this, not 
entirely 
satisfied. I 
may need to 
rethink either 
my topic or 
my search 

Answer: I am 
mostly 
content with 
the 
resources.  
I'm open to a 
better way of 
finding 
Omeka 
examples.  

Answer: I 
would prefer 
content on a 
tablet 
because it is 
less heavy 
and a lot of 
information 
can fit 
comfortably 

Answer: i am 
happy with 
using google 
docs to take 
and share 
notes 
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 so much 
about the 
users as a 
population 
to be 
studied. 

 

terms 
 

 

I've skimmed 
through 
Omeka's 
website, the 
CODE4LIB 
listserv, and 
the Omeka-
dev Google 
group.  Did 
not feel I've 
come across 
what I'm 
looking for 
yet.  Most 
recently I've 
searched 
Google. 

 

on my tablet 

 

Code: 
Satisfied  
digitial 

Code:  
Satisfied 
access 

Code:  
Satisfied 
annotations, 
and highlight 

Code:  
Satisfied 
printing 

Code:  
Not Satisfied 
more 
specific 
articles 

Code:  
Not Satisfied 

Code:  
Satisfied 

Code:  
Satisfied 

Code:  
Satisfied 
sharing 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Not Satisfied 

Category: 
Not Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 
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6.To what extent does 
this device satisfy your 
needs? (e.g. I would 
prefer different media 
because…) 

 

N/A Answer: I 
wish I could 
log in 
remotely. 
And 
ultimately, 
I'm going to 
save/print 
the articles I 
do find. 

 

Answer: 
satisfies 
needs 

 

Answer: 
Very happy 
with print 
because 
easier to 
take notes 
and 
highlight the 
way I want 
to. 

 

Answer: I 
would prefer 
to use a 
desktop with 
a bigger 
monitor than 
the laptop 
screen I'm 
working on. 

 

Answer: 
Entirely 

 

Answer: I'm 
content with 
the media. 

 

Answer: It 
satisfies my 
needs 

 

Answer: 
device works 
well for this 
purpose 
because of 
keyboard 

 

Code:  
Not Satisfied 
needs 
remote log 
in 

Code: 
Satisfied 

Code: 
Satisfied 

Code: Not 
Satisfied 
need larger 
monitor 

Code:  
Satisfied 

Code:  
Satisfied 

Code:  
 Satisfied 

Code: 
Satisfied with 
keyboard 

Category: 
Not Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Not Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

Category: 
Satisfied 

 

 

 

 

 

 

 

 

 

 

 

 


