EH
T

R il F12%F14 (1036) H77-107
doi: 10.6182/j1is.2014.12(1).077

el A B SH I e R R TR AR
PLor - 7L P Bt e A d el H 38 B RE R 101

A Study of the Information Literacy of Biomedical Graduate
Students: Based on the Thesis Topic Discovery Process in
Molecular Biology Research

EEM PREBE®
Jhao-Yen Huang', Chao-Chen Chen®

T

% B R R LALARG AR AR BN AR T ARALNBEEARSFRFT L
A F'lr"lr’jn’i%‘ FHBTZAREENET AT R THRAEYEZABRIHT RaRM

AR s MR RAMGHEIARBE NZABRAREL T RAETERTHRAARLTEEL
8 B W o

AHFREFH20E TR 2R AN B P2 ABMA LR A - FRIATHAABRI R A G IR
RGBT/ AXEA > A S BT RATEREFBGERAE L » B bF3
tOEFERGEAA  BRFEAREY c ZEBRARATARFTEAWERSE  —REALES
Mo —RERRIEN ZARBEEAAMABRET N wAER F LA RFEKRIE - A
RABAARRER - "BHBEZHEROENET S > LB SHGRFETRELELK S ZRAXK
FREEFRRFTHLEZR -

Méts : AaREA  AARFREL - TAEFRKF - A BABHRA

Abstract

The biomedical information environment is in a state of constant and rapid change due to the
increase in research data and rapid technological advances. In Taiwan, few research has investigated
the information literacy of biomedical graduate students. This exploratory study examined the
information literacy abilities and training of biomedical graduate students in Taiwan. Semi-structured
interviews based on the Association of College and Research Libraries Information Literacy

Competency Standards for Science and Engineering/Technology were conducted with 20 molecular
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biological graduate students. The interview inquired about their information-seeking channels and
information literacy education.

The findings show that the biomedical graduate students developed a workable thesis topic
with their advisors. Through various information-seeking channels and retrieval strategies, they
obtained and critically evaluated information to address different information needs for their thesis
research. Through seminars, annual conferences and papers, the interviewees were informed of current
developments in their field. Subsequently, through written or oral communications, they were able to
integrate and exchange the information. Most interviewees cared about the social, economic, legal, and
ethical issues surrounding the use of information. College courses and labs were the main information
literacy education environment for them to learn about research skills and knowledge.

The study concludes four areas to address for the information literacy of biomedical graduate
students, i.e., using professional information, using the current information, efficiency in assessing the
domain information, and utilization of diverse information channels. Currently, the interviewees showed

rather low usage of library resources, which is a concern for biomedical educators and libraries.
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Extended Abstract

1. Introduction

The medical education in Taiwan has paid
insufficient attention to students’ information
literacy including their command of information
technologies and digital resources as well as
the ability to analyze and synthesize literatures.
The Association of College and Research
Libraries (ACRL) has particularly announced
the Information Literacy Standards for Science
and Engineering/Technology (ALA, ACRL,
and Science and Technology Section’s Task
Force on Information Literacy for Science and

Technology, 2006) to promote the education

of information literacy in the science and
technology domain. This standard encourages
each subject area to articulate the types of
information needs so as to enable effective
and efficient information retrieval, critical
appraisal of existing and potential information
resources, and ethical and responsible use of
information. This study explored how it was
in biomedical graduate students’ information
literacy as demonstrated in their thesis topic
discovery process, what information channels
was consulted, and what information literacy

trainings were given to them. The findings may
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shed lights on the design of future information

literacy education.

2. Methodology

The researcher interviewed 20 graduate
students whose research topics were in
molecular biology. The interviewees included
students who were conducting their thesis
research and those who have completed and
obtained their doctoral or master’s degrees.
Interviewees majored in biology, pharmacy,
nutrition, medical laboratory science, physical
therapy, and chemistry. Among them, eleven
were from medical schools, six from life science
schools, two from college of science and one
from dentistry. The interviews were transcribed
verbatim and the transcripts were coded by
topics, focusing on identifying information
literacy skills, information seeking channels,

and information literacy education.

3. Findings
3.1 The information literacy of biomedical
graduate students

The analysis showed that the interviewees’
information needs were mostly about identifying
a workable thesis topic and to develop a doable
research framework. They relied on peer-
reviewed professional literatures and Google to
obtain information. Topical relevance was the

most important criterion when they looked for
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information, supplemented by other criteria such
as usability, currency, accuracy, journal impact
factor, etc. Most of the interviewees were able
to cite references correctly and utilize reference
management software to assist the work. They
also had a good sense of information ethics and

showed good self-motivated learning behavior.

3.2 The information seeking channels of
biomedical graduate students

The information channels reported
by the interviewees included professional
biomedical databases; PubMed and MEDLINE
were among the mostly used databases. Four
interviewees mentioned the use of core journals
in their specific subject areas; the Web sites
of the journals became the source for constant
updates of research information. Google was
the mostly used Internet search engines for
general and scholarly purposes as well as image
searches such as the flowcharts of laboratory
work. Some interviewees also used the library
but complained about the less unfriendly
service interfaces as opposed to the more
intuitive e-journals and databases; some users
made frequent use of reference management
software made available by the university
library. Conferences and academic colloquiums
are other channels for research information. In
informal channels, advisors, lab mates, and other

colleagues were also sources of information.
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Table 1. Information Literacy Activities Mentioned by Interviewees

Activiti Doctoral =~ Master’s
cHvItes students  students
Information need
1. identify potential thesis topic 10 10
2. identify potential information resources 10 10
3. gain knowledge from literatures 10 10
4. obtain information efficiently 10 10
Information acquisition
1. select the right information systems 10 10
2. construct effective search strategies 10 10
3. utilize different information channels 10 8
4. modify search terms and search strategies 10 10
5.utilize software to organize and manage
. . 9 9
information found
Evaluation of information
1. assess the value by some initial criteria 10 10
2. connect to the ongoing thesis work or related 10 10
literatures
3. seek expert opinions on laboratory problems 10 10
4. repeat certain keyword search periodically 10 10
5. evaluate information search process and learn 10 10
from the experiences
Utilization of information
1. cite information correctly 8 7
2.organize and synthesize information and
10 10
produce new knowledge
3. interpret the literatures correctly; disseminating 10 10
information
Information ethics
1. care about issues of information society and 10 3
information economy
2.care about legal use of information and 10 3
information ethics
Self-motivatedlearning
1. keep aware of research information 10 10
2. learn new information technologies 0 2
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3.3 The information literacy education for
biomedical students

The interviewees considered the basic
curriculum, seminars, and lab trainings were
the important foundation of their information
literacy. Seven interviewees mentioned the
library as a source of information literacy
education. Only one has attended a library

workshop on electronic resources.

were the major factors contributing to successful
discovery of a thesis topic. The information
literacy processes starting from information needs,
information acquisition, information evaluation
and awareness of information ethics formed an

organic cycle that promoted the process.

4. Conclusion

This study found that the major

requirements for biomedical graduate students’

3.4 The thesis topic discovery process o . . . . .
p rp / information literacy manifested in the effective

biomedical graduate students . . .
use of professional information resources and

This study found that the use of a good command of the current and updated

professional resources and literatures, the . .. . . .
information including the information from

trainings received in the academic programs, o . .
£ prog each specific subject topic and the general

and the communication with subject experts

Table 2. Channels of Information and Types of Information

Channels of information Types of information sought

Formal channels

Biomedical databases Research topic, research strategies, experiment skills,
updates of information

Research strategies, experiment skills, updates of
information

Research topic, experiment skills, journal articles

Journal Web sites

Search engines

Libraries Journal articles, updates of information, software

Conferences Core journals

Academic colloquiums News stories, popular science writings, journal articles,
software, patents

Informal channels

Advisor Paper and electronic theses, books, textbooks,
professional software

Lab mates Updates of information, research strategies

Other colleagues Updates of information, research strategies
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Table 3. Usages of the Information Channels

Information sought Doctoral students

Master’s students

Research topic

Research strategies

advisor (10)

advisor (8)
Lab mates (5)

Background knowledge

Biomedical databases (10)
Search engines (10)

Updates of information

Conferences or colloquiums (8)

advisor (10)

Lab mates (5)
advisor (4)

Biomedical databases (10)
Search engines (9)

Conferences or colloquiums (5)

Table 4. The Information Literacy Education for Biomedical Graduate Students

Sources

Information literacy

Doctoral students Master’s students

Basic curriculum

Seminars

Lab training

Library

Information retrieval strategies and skills
Citation behavior and citation format

Information retrieval strategies and skills
Evaluation of information

Critical thinking of information
Digesting information

Presentation of information

Citation behavior and citation format

Information retrieval strategies and skills
Evaluation of information

Critical thinking of information
Information use

Solving experiment problems

Digesting information

Presentation of information

Use of professional software

Citation behavior and citation format
Self-motivated learning

Reference management software

0 4
0

1 5
8 9
8 9
3 7
1 2
1 1
9 6
8 6
9 6
9 7
10 8
3 4
1 1
9 6
2 3
9 7
4 3
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subject domain. The cultivation of information
literacy abilities was mainly through a
mentoring process, delivered from advisors,
teachers, and senior students to junior students.
The learning also happened in a team-based,
lab-centered culture. Based on the strong use
of electronic resources and low usage of library
trainings among biomedical students, the study
recommends that the libraries should simplify
the user interfaces for diverse and complicated
electronic resources and should be more

proactive in information literacy education.
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