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Abstract: The objective of this study was to evaluate the impact of training sessions on
bibliographic searching of the Medline database and of the Virtual Health Library Portal
on the information seeking behavior of graduate students and residents of the Health
Sciences Campus at the Federal University of Minas Gerais, Brazil. This was a
descriptive research with a case study approach using both quantitative and qualitative
data collection. The research used a non-random sample consisting of the masters
students and residents who agreed to participate in the training. The study collected data
in order to verify the changes in the first three levels of the Kirkpatrick's model for
evaluation of training. To assess changes in levels one and two of the model, one
questionnaire was administered at the beginning of the training and another applied at the
end, using the same questions about the information seeking behavior of students. The
research also employed two tests, applied at the beginning and at the end of the training,
that evaluated student performance in conducting a search. A third questionnaire, which
is the focus of the present article, based on the critical incident technique, was answered
by students between four and five months after the end of the training to assess if
students were using the knowledge and skills acquired during training in their
professional and educational activities. This questionnaire assessed the impact of training
in the professional and educational activities of students and residents, level three of the
model. The research results indicate a significant positive impact, verified by the reaction
of the participants of the training sessions and the demonstration of new knowledge and
research skills. The knowledge and skills demonstrated by students at the end of training
were being used in their professional and educational activities. Contributions of the
research include the use of the Kirkpatrick model for evaluation of bibliographic training
sessions and the questionnaire developed.
Keywords: Information seeking behavior; Training impact; Research skills; Databases,
Kirkpatrick model of evaluation

1. Introduction
Health professionals form a group with specific information needs and
information-seeking behavior (CASE 2007). There are a number of reasons for
_________________
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this. In many parts of the world, there was an increase in quality of life since last
century. This prosperity had beneficial consequences but also brought new
health problems. Medical research continues to develop drugs and procedures to
address these health problems and to prolong life and have produced an
enormous amount of information that requires an ongoing effort from the health
professional to keep up to date. The result is an information overload that, along
with the shortage of time and unfamiliarity of these professionals with the
databases hamper the process of searching for information necessary for making
decisions based on scientific evidence. Therefore, the help of a librarian is
required in the process of efficiently searching for information.
The librarian can be seen as a mediator between the users and the sources of
information and, as such, is responsible to keep up-to-date with the sources and
their use in the course of his/her work (BARRETO, 1994; CRESTANA , 2003;
MARTÍNEZ - SILVEIRA ; ODDONE 2007; LOPES, 2002; CUENCA , 2008).
This professional also has a responsibility to empower users in the search
process and information retrieval. In Brazil, this training has been carried out
through short or long term training sessions (CUENCA, 1999; VICENT, 2011).
The context described above raises the question of assessment of such training
and its impact on the information behavior of the users. It also demonstrates the
relevance and importance of research on the impact of online searching training
sessions on the information seeking behavior of health professionals (SANTOS
and CASARIN, 2014). Nevertheless, few studies on the impact of online
searching courses and training on information behavior were found either in
Brazilian literature (CUENCA et al, 1999a, 1999b; CUENCA, NORONHA,
ALVAREZ, 2008; VICENT, 2011) or internationally (BRETTLE, 2007;
RAYNOR, CRAVEN, 2015; ADDISON, GLOVER, THORNTON, 2010;
SPRING, 2010; GRUPPEN et al, 2005; AYRE et al, 2014; BRETTLE,
HULME, ORMANDY, 2006; BRETTLE, HULME, ORMANDY, 2007). This
shortage of research on this important topic is another motivation for more
works on the subject.
This study contributed to this topic of research by evaluating the impact of
training sessions about searching the Medline database via PubMed and the
VHL Research Portal databases on the information seeking behavior of graduate
students and medical residents of the Health Campus at the Federal University
of Minas Gerais.

2. 2 Literature review
When evaluating, an important issue is to define the model to be used in the
assessment. Stevenson (2012 ) proposes three models of evaluation of training,
one of them being the Kirkpatrick model. According to Stevenson, in the
evaluation of health care training, this is the most widely used model.
The Kirkpatrick model (1967), one of the pioneers in the evaluation of training,
features four levels of evaluation as shown in Table 1.
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Table 1 – Levels of evaluation in the Kirkpatrick model
Level 1

Reaction

Level 2

Learning

Level 3

Behavior

Level 4

Results

Evaluates whether participants
liked the training.
Evaluates the knowledge acquired by
the participants at the end of training.
Evaluates differences in participant
behavior before and after the
training.
Assesses the impact in the
organization caused by changes in
participant behavior after training.

Although the research addressed the first three levels, for reasons of space, in
this article the focus will be on the results for Level 3 of the model, which
evaluates changes in behavior caused by participation in training. The
description of behavior specifies how and when the new attitudes, knowledge
and/ or skills are used at work. In other words, this level assesses whether
participants use at work what they have learned in training and if this produces a
better performance at work.

3. Methodology
The descriptive basic research was performed using a quantitative/qualitative
approach. The research used a non-random sample consisting of master students
and residents who agreed to participate in the training sessions on online
searching of medical databases.
A librarian of the Health Campus Library at UFMG, first author of this article,
provided the training for master students and residents of that campus. The
training sessions followed the same basic planning: the contents and activities
were distributed in eight modules offered once a week, totaling 15 hours of
training. The contents were: conducting literature searches; development of
search strategies; identification of search concepts; interfaces of health
databases and its application; use of the Virtual Health Library (VHL) databases
- and the MEDLINE database via PubMed.
The teaching strategy used expository presentations and practical activities in
which students had the opportunity to perform literature searches with the
guidance of a teacher.
A total number of 82 students, 71 female and 11 male, participated in the
training sessions. The most frequent age group was 26 to 30 (34.1% of the
students) while 67.1 % of them were between 20 and 40 years old.
To assess change in behavior (level 3 of the Kirkpatrick model) data collection
was conducted through a questionnaire using the critical incident technique,
which was responded by the students between four and five months after the end
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of training. The essence of the critical incident technique is asking the subjects
simple judgements or reports of facts and situations (FLANAGAN, 1973;
RIBEIRO ET AL, 2012). The two basic principles are: the report of data related
to a behavior is preferable to interpretations, evaluations and opinions based on
general impressions, and b) reports should be limited to behavior that contribute
to the activity (FLANAGAN, 1973). This connection with a specific situation
where the subject reports an action makes the technique useful to show changes
in behavior. The objective of using this technique in this study was to verify the
transfer of learning to the professional or training activities of students
.
The questionnaire was sent to all students between four and five months after
the end of the course. Twenty-eight students replied but only twenty-one
\responded reporting a search experience before training and another after
training. These were the questionnaires used to obtain the qualitative data
presented in the next session.
The questionnaire requested that students provided the description of a specific
search for information before and after training, a detailed account and
specification of the search experience as well as the results of the search to
characterize it as a critical incident. This questionnaire was in electronic form
using Google Drive and was sent to students around four to five months after
the end of the training. Data obtained was both qualitative and quantitative.
Quantitative data were stored in spreadsheets. SPSS (Statistical Package for
Social Science) was used to perform quantitative analyzes which are presented
in the next section.
Quantitative data for the answers to the question «What was the result of the
search?» were tabulated by means of an ordinal scale ranging from value «1»
for the alternative “I could not get any information” to the value “4” to the
alternative “I could get all the information desired”. The study utilized the
paired Wilcoxon test (DANCEY e REIDY, 2006) to identify significant changes
in the results presented before and after the search.
A careful reading of all the answers given by the students to issues related to the
use of information sources and the actions taken to find such information
(search strategies) allowed the identification of a few categories in these
responses and their grouping into sets of similar responses. Thus, it was possible
to compare the answers given by the students in the two critical incidents and
evaluate the changes occurred.
To analyze more thoroughly the changes reported, the study used the description
of the incidents before and after training for 03 students. The criteria for
selection of these students was the presentation, by these students, of a more
detailed description of the information seeking process. This allowed better
analysis of changes in their information seeking behavior in the workplace or
training. These students are also representative of the group who answered the
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questionnaire, because the changes reported by them occurred in similar fashion
with all the other students.
The third level of evaluation in the Kirkpatrick model checks whether the
learning was used in the work environment. This verification was done, first,
through a quantitative analysis of all the third questionnaire answers, comparing
the changes in the reports of critical incidents that occurred before and after
training. Next, we conducted a qualitative analysis of answers to three questions
about differences in information behavior of students in the critical incidents
they reported.

4. Presentation and analysis of results
This section presents the results for the quantitative and qualitative analysis of
question in the third questionnaire.
The students responded to the question: "What was the result of the search
performed?" The response was tabulated by means of an ordinal scale ranging
from "There was no information" to "I got all the desired information." Figure 1
shows the distribution of responses to the incident before and after training.
Figure 1 – Frequency of responses before and after the training

Results show a large difference in the responses of students before and after the
training sessions. There was an increase in the percentage of students who
obtained all the information desired in the experience reported after the course.
This was confirmed by the Wilcoxon test (Dancey and Reidy, 2006) with
significance level of p = 0.003. Thus, the search was considerably more efficient
in the incident after training.
Data also allowed the identification of which were the sources consulted and
which were the actions taken before and after training. Figure 2 shows the
results obtained. The change in the use of sources was evidenced by the less
frequent use of Google and the increased use of health care bases.
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Figure 2 – Sources used during the search

Figure 3 shows the results for the actions taken during the search. There were
positive changes in the use of DeCS/ MeSH and use of Boolean operators. An
interesting result was the increased demand for help from a librarian when
searching for information. This finding is consistent with the work of Addison,
Glover and Thornton (2010) wherein the authors speculated that the higher
amount of training, the more aware users are of the complexity of the literature,
making them less confident in their ability to perform alone these activities.
Figure 3 – Actions performed during the search

Next there is a brief summary of the three students answers to the question that
asked for a description in writing of the processes carried out during the
bibliographic research.
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Student 1 reported an information search before training to carry out a
monograph of specialization. She used only SciELO as a source of information
and the search strategy was just to write a keyword. As a result, she obtained
many items not related to the desired topic. After training, the student reported
another search for information to prepare her master’s qualification article. The
information sources used were SciELO, already used before, as well as PubMed
and BVS. The search strategy was further elaborated using Boolean operators
and a larger and more elaborate structure of keywords. As a result, the student
got all the desired information more completely and quickly.
Student 2 was one of the few who had a professional problem as the object of
the search question. The sources of information used by the student were
PubMed and Endocrinology journals. The search strategy was to type the
subject key words, in the text box available at the bottom of the page. This
student reported obtaining only part of the desired information and that the
search process took several months. In the incident reported after training,
student 2 reported a situation with very different outcome. The major difference
was in the search strategy. The student registered at the database to create his
personal space, used MeSH terms, refined the search for the last 5 years, saved
the search strategy on his personal space and consulted this space weekly to
check for new references.
Student 3 performed his prior to training search, with the goal of building a
master's project. He used the database PubMed/Medline and the search strategy
consisted of typing the subject directly in the search field of the main page.
Thus, the results were not specific with many irrelevant items that did not
contribute to obtain the information desired. After the training, student 3
reported a much more efficient search experience. He used the same sources of
information, but now the search strategy was further elaborated using MeSH
terms and combining them with Boolean operators. The search was more
refined and the items found were related to the topic.
In the three examples described above the information seeking behavior
changed substantially after the completion of training. More databases were
used, search strategies were more elaborate and search results were more
efficient in the incident after training. The results presented in this section show
that the knowledge and skills acquired during the training were transferred to
professional activities and training at least for the students who answered the
questionnaire critical incident.

5. Summary and conclusions
The knowledge and skills demonstrated by students at the end of training have
been transferred to their professional and training activities. This was verified
by a search evaluation episode reported by students a few months after training
using the technique of critical incident. It is expected that the successful use of
this technique for effective assessment of the impact of training in professional
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activities of the participants will encourage its use in other research work.
An important implication of the research is related to the need felt by the
students to have help to perform their searches. Course participants reported that
when conducting a search after the training, they still asked the help of a
librarian. The work of Addison, Glover and Thornton (2010) presents an
interesting argument that explains this behavior. Even the professional who
participated in training will still need the help of an expert in literature for the
following reasons: the loss of search skills by the users because of little practice;
these users, even if they search regularly, are not as familiar with searching as
the professional librarians; limited availability of time by those users and
frequent changes in the database interfaces.
The works of Brettle, Hulme, Ormandy (2006, 2007) show similar conclusions.
Health professionals evaluated that both the training as well as the searching
with the assistance of professional librarians are important for them to perform
their activities in an efficient way
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