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Research title
Impact of Virtual Learning Environment (VLE) – Moodle on students’ learning experience at the University of Wales Trinity Saint David London Campus
[bookmark: _Toc48229880]Rationale 
Virtual Learning Environment has currently become an important part of improving the educational experience of the students. Moreover, because of the current pandemic situation, VLE moodle has been considered significantly for uploading study materials online and manage the learning process of students through it. However, there are certain issues, which are faced by students in seeking learning from VLE. For example, VLE moodle is lacks real-time teaching, end-to-end communication, and efficient time management. Moreover, it increases the isolation level of students, and sometimes because of technical issues, the effectiveness of VLE decreases. Hence, the research has shed light on the understanding of both the positive and negative impact of VLE moodle on student’s learning experience. 
[bookmark: _Toc48229881]Objectives 
Aim of research- The research aims to analyse the impact of VLE moodle on student learning experience who are studying at the University of Wales Trinity Saint David London Campus.
Objectives:  
· To understand the importance of VLE on the learning experiences of students 
· To evaluate the challenges that are faced by students in gathering effective learning experiences 
· To develop strategies for mitigating those challenges to improve the learning experiences of students those are studying at the University of Wales Trinity Saint David London Campus  
Research question:
What are the impacts of VLE on the learning experiences of students? 
[bookmark: _Toc48229882]Literature review 
Importance of VLE- Moodle on learning experience of students 
VLE is an online educational platform that is used as an extension for managing learning lessons of schools or universities. As mentioned by Hiscock (2020), students who are using VLE can set a task and gain help from different learning materials that are available in VLE. Moreover, this platform contains various tools, which enable students in gaining help in learning their subjects efficiently. For example, teachers can place lesson material on this platform in the form of digital files that students can download them easily at a suitable time for completing their tasks. Hence, in this case, Parsons (2017) pointed out that students can learn the study materials according to their convenience and study routine.  
Benefits and challenges of VLE- Moodle 
It has been found VLE moodle is having both positive as well as a negative impact on the learning experiences of the students. As per the analysis of Castro (2017), it is observed that VLE contains test papers and quizzes that help students to assess their learning experiences at any point in time. On the other hand, students can upload their tasks and assignments of universities in VLE without stepping out from their homes, which is a major advantage of using VLE in this current situation. At the same time, it is figured that the chances of missing lecture notes of tutors are very less as all the lectures are recorded and uploaded in VLE. 
However, on the contrary, Jakshylykov and Nurmatov (2016) asserted that the use of VLE can become a challenge if internet connectivity is slow at certain times like poor weather conditions. Hence, it can bring a negative impact on the learning experiences of the students during attending any tests or submitting assignments at the VLE. Apart from this, the use of VLE can be tough for students who do not have proper knowledge of its usage. Finally, another major challenge is students who are having poor study habits cannot be able to catch up with the learning materials because face-to-face communication with the lecturer is not possible and this may deteriorate their results.    
Strategies for improving VLE- Moodle 
In order to mitigate the challenges faced by students in VLE- moodle, there is a need of using certain strategies for offering positive learning experiences to them. As commented by Becerra-Romero et al. (2019), keeping learners involved and developing content based on the objectives of learners can enable tutors in staying connected with them. Moreover, it needs to be suggested to the students in arranging alternatives for managing internet connections at emergencies. Additionally, incorporating more numbers of quizzes for students who are poor in studies can help assessors in understanding their learning progress and develop study materials accordingly. 
Conceptual framework
Impact of Virtual Learning Environment (VLE) – Moodle on students’ learning experience
Importance of VLE- Moodle on learning experience of students

Strategies for improving VLE- Moodle
· Keeping learners involved 
· Arranging alternatives 
· Incorporating more numbers of quizzes 

Benefits and challenges of VLE- Moodle

Figure 1: Conceptual framework
Literature gap 
Based on the literature that has been evaluated, certain gaps exist in the discussion. For example, benefits and challenges are discussed in the research, however, because of limitation in the scope of research, detailed discussion about these aspects are not done. Additionally, strategies are very limited as all the aspects are not covered properly.
[bookmark: _Toc48229883]Methodology 
Data collection is the process used in research for collecting information for answering the aims, objectives, and research question effectively (Clark and Vealé, 2018). In order to conduct this research, both primary and secondary research methods have been considered. Here, for conducting primary research, quantitative data has been collected by conducting an online survey where the survey questionnaire has been sent through emails. An online survey has been considered for ensuring the safety of the students at this current COVID-19 situation. The primary data that has been collected is analysed using the frequency distribution method where survey results have been presented in excel for analysing those based on graphs and tables. The advantage of conducting primary quantitative research is that the researcher controls data and questionnaires and hence, exact information as per desire is collected through it. However, the disadvantage of this is it is quite a time consuming and is a bit expensive.  
On the other hand, secondary research has been conducted with the use of secondary sources such as articles, journals, and websites. Themes have been developed based on the research question and objectives. All these secondary data has been analysed with the thematic analysis. The advantage of using secondary research is it helps in the better use of resources (Ellram and Tate, 2016). However, the disadvantage of using it is it can be difficult in finding appropriate data. For conducting the research random sampling strategy has been used where 15 students of the University of Wales Trinity Saint David London Campus have been selected randomly for bringing unbiased results in the analysis.
Ethical considerations are important for protecting the privacy of the research participants. In this research, ethics has been maintained by following Data Protection Act 2018 for maintaining confidentiality, anonymity, and non-traceability of the participants (gov.uk, 2020). This legislation has been followed for avoiding bias and offering rights to respondents to withdraw their participants if they feel uncomfortable at any point in the session. 
[bookmark: _Toc48229884]Primary data analysis 
1. In which course you are studying at the University of Wales Trinity Saint David London Campus. 
	Elements
	No of responses
	Percentage 
	Total respondents

	Banking and Finance (MBA)
	6
	40
	15

	General Management (MBA)
	5
	33.33333
	15

	Doctor of Business Administration
	4
	26.66667
	15


Table 1: Courses


Figure 2: Courses
Analysis: The above graph states that the researcher has conducted an online survey among students who are seeking different courses from the university. It represents that around 40% of respondents are attending the course of MBA in banking and finance. Therefore, it conveys the majority of responses were from this educational background.  
2. Do you think that VLE-moodle has helped you in improving learning experiences? 
	Elements
	No of responses
	Percentage 
	Total respondents

	Yes 
	9
	60
	15

	No 
	5
	33.33333
	15

	Neutral 
	1
	6.666667
	15


Table 2: Concept

Figure 3: Concept
Analysis: Based on the graph, it is depicted that around 60% of students in the survey think VLE is helping a lot in improving their learning experiences. Therefore, it means students are supporting the VLE-moodle to complete their studies properly at this pandemic crisis. 
3. What benefits are you getting from VLE-moodle in your studies?
	Elements
	No of responses
	Percentage 
	Total respondents

	Upload tasks and assignments anytime
	5
	33.33333
	15

	Scope of learning from recorded lectures 
	6
	40
	15

	Participate on online quizzes with other universities 
	4
	26.66667
	15


Table 3: Benefits

Figure 4: Benefits
Analysis: The above-mentioned graph and table pointed out that VLE is having different benefits such as the scope of learning from recorded lectures and participation in online quizzes. As 40% of responses feel that VLE helps in remaining attached with the notes of their lecturers, this implies students can get good marks by going through these lecture notes. 
4. What major issues and challenges are faced because of using VLE-moodle in your learning? 
	Elements
	No of responses
	Percentage 
	Total respondents

	Lack of face-to-face communication
	4
	26.66667
	15

	Technical issues
	7
	46.66667
	15

	Time management
	4
	26.66667
	15


Table 4: Challenges


Figure 5: Challenges
Analysis: The presented graph has highlighted the negative influences and issues faced in using VLE. It reveals that around 46.66% of total respondents think that technical issue in VLE is present that is creating a barrier in gaining effective learning experience. This implies there are many technical errors in the VLE platform of the University that is reducing its effectiveness.   
5. Which, among the following can be used for improving VLE to offer you a better experience in completing your lessons? 
	Elements
	No of responses
	Percentage 
	Total respondents

	Flexible scheduling 
	5
	33.33333
	15

	Provide technical support by live chat, email and phone
	7
	46.66667
	15

	Updating courses and study materials regularly 
	3
	20
	15


Table 5: Strategies

Figure 6: Strategies
Analysis: Several suggestions have been in the above graph from the side of respondents in an online survey. Around 47% of respondents feel technical support must be offered through live chats and others; hence, this implies university needs to include this option in their VLE platform.
[bookmark: _Toc48229885]Secondary data analysis 
	Themes
	Title of journal/article
	Date of publication
	Name of author/s
	Summary

	Issues and strategies for improving VLE-moodle for student’s learning 
	Learning styles and access to virtual learning environments in the academic performance
	2016
	Alves, P., Miranda, L., and Morais, C
	This article has discussed the issues related to VLE such as adapting with the learning style of tutor and strategies that can be used for managing those issues to improve academic performance with VLE. 

	Impact of VLE-moodle for managing education of students
	Impact of virtual learning for improving the quality of learning in higher education
	2016
	Hettiarachchi, S. and Wickramasinghe, S
	The article illustrates that from the past 10 years, VLE is used in education, and it has allowed teachers in sharing educational materials with students using Moodle and others.


Table 6: Secondary thematic table
Analysis of Theme 1:
As mentioned by Alves et al. (2016), it is important to analyse the learning styles of the students with the use of VLE that are used by the different institutions for managing their performance and learning standards. From the article, it has been analysed from the research that has been conducted among 51 undergraduates of degree courses that teachers who have focused on developing lessons as per student’s learning have helped in improving their performance. Therefore, the article has suggested that the use of tools such as messages, assignments, and resources can help students in sending messages and information to their respective tutors via the VLE platform.
Analysis of Theme 2:
As stated by Hettiarachchi and Wickramasing (2016), in his article, it has been analysed that technology has brought a significant impact on the use of VLE in educational institutes. It has been found that VLE is one of the latest trends in e-learning that helps students in keeping in touch with the materials of their study. With the use of Moodle in VLE, both teachers are students are having a positive impact because learners can access the virtual room for learning from any location. Additionally, it is evaluated that the article has presented with a virtual learning environment and Moodle, issues such as the availability of teachers and clearing doubts of students are solved.  
[bookmark: _Toc48229886]Conclusion and recommendation 
Conclusion 
From the research, it can be concluded that the use of VLE- moodle is offering extensive learning experience to the students. From the results of the survey, it is found that students are encouraging this platform because of having several benefits in their learning. However, challenges discussed in primary and secondary analysis such as technical issues and others can be mitigated with the upgrading of the VLE platform properly. Hence, it can be said that aims and objectives have been met thoroughly by conducting a literature review, primary and secondary analysis. 
Recommendations: 
· Students must have to use a stable internet connection by installing broadband and better Wi-Fi connection for keeping in touch with VLE-Moodle (Castro, 2017).
· They have to create a to-do-list in every week or day for tackling each of the tasks of VLE moodle maintaining routines and schedules. 
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Online survey questionnaire
1. In which course you are studying in University of Wales Trinity Saint David London Campus. 
· Banking and Finance (MBA)
· General Management (MBA)
· Doctor of Business Administration
2. Do you think that VLE-moodle has helped you in improving learning experiences? 
· Yes 
· No 
· Neutral 
3. What benefits are you getting from VLE-moodle in your studies?
· Upload tasks and assignments anytime
· Scope of learning from recorded lectures 
· Participate on online quizzes with other universities 
4. What major issues and challenges are faced because of using VLE-moodle in your learning? 
· Lack of face-to-face communication
· Technical issues
· Time management
5. Which, among the following can be used for improving VLE to offer you better experience in completing your lessons? 
· Flexible scheduling 
· Provide technical support by live chat, email and phone
· Updating courses and study materials regularly 


Scans/screenshots of any in-class activities, own research notes and any feedback received from the lecturer







Banking and Finance (MBA)	General Management (MBA)	Doctor of Business Administration	40	33.333333333333329	26.666666666666668	

Yes	No	Neutral	60	33.333333333333329	6.666666666666667	

Upload tasks and assignments anytime	Scope of learning from recorded lectures	Participate on online quizzes with other universities	33.333333333333329	40	26.666666666666668	

Lack of face-to-face communication	Technical issues	Time management	26.666666666666668	46.666666666666565	26.666666666666668	

Flexible scheduling	Provide technical support by live chat, email and phone	Updating courses and study materials regularly	33.333333333333329	46.666666666666565	20	
1
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How to Read a Paper

S. Keshav
David R. Cheriton School of Computer Science, University of Waterloo
Waterloo, ON, Canada
keshav@uwaterloo.ca

ABSTRACT

Researchers spend a great deal of time reading research pa-
pers. However, this skill is rarely taught, leading to much
wasted effort. This article outlines a practical and efficient
three-pass method for reading research papers. I also de-
scribe how to use this method to do a literature survey.

Categories and Subject Descriptors: A.1 [Introductory
and Survey]

General Terms: Documentation.

Keywords: Paper, Reading, Hints.

1. INTRODUCTION

Researchers must read papers for several reasons: to re-
view them for a conference or a class, to keep current in
their field, or for a literature survey of a new field. A typi-
cal researcher will likely spend hundreds of hours every year
reading papers.

Learning to efficiently read a paper is a critical but rarely
taught skill. Beginning graduate students, therefore, must
learn on their own using trial and error. Students waste
much effort in the process and are frequently driven to frus-
tration.

For many years I have used a simple approach to efficiently
read papers. This paper describes the ‘three-pass’ approach
and its use in doing a literature survey.

2. THE THREE-PASS APPROACH

The key idea is that you should read the paper in up to
three passes, instead of starting at the beginning and plow-
ing your way to the end. Each pass accomplishes specific
goals and builds upon the previous pass: The first pass
gives you a general idea about the paper. The second pass
lets you grasp the paper’s content, but not its details. The
third pass helps you understand the paper in depth.

2.1 The first pass

The first pass is a quick scan to get a bird’s-eye view of
the paper. You can also decide whether you need to do any
more passes. This pass should take about five to ten minutes
and consists of the following steps:

1. Carefully read the title, abstract, and introduction

2. Read the section and sub-section headings, but ignore
everything else

3. Read the conclusions

4. Glance over the references, mentally ticking off the
ones you’ve already read

At the end of the first pass, you should be able to answer
the five Cs:

1. Category: What type of paper is this? A measure-
ment paper? An analysis of an existing system? A
description of a research prototype?

2. Context: Which other papers is it related to? Which
theoretical bases were used to analyze the problem?

3. Correctness: Do the assumptions appear to be valid?

4. Contributions: What are the paper’s main contribu-
tions?

5. Clarity: Is the paper well written?

Using this information, you may choose not to read fur-
ther. This could be because the paper doesn’t interest you,
or you don’t know enough about the area to understand the
paper, or that the authors make invalid assumptions. The
first pass is adequate for papers that aren’t in your research
area, but may someday prove relevant.

Incidentally, when you write a paper, you can expect most
reviewers (and readers) to make only one pass over it. Take
care to choose coherent section and sub-section titles and
to write concise and comprehensive abstracts. If a reviewer
cannot understand the gist after one pass, the paper will
likely be rejected; if a reader cannot understand the high-
lights of the paper after five minutes, the paper will likely
never be read.

2.2 The second pass

In the second pass, read the paper with greater care, but
ignore details such as proofs. It helps to jot down the key
points, or to make comments in the margins, as you read.

1. Look carefully at the figures, diagrams and other illus-
trations in the paper. Pay special attention to graphs.
Are the axes properly labeled? Are results shown with
error bars, so that conclusions are statistically sig-
nificant? Common mistakes like these will separate
rushed, shoddy work from the truly excellent.

2. Remember to mark relevant unread references for fur-
ther reading (this is a good way to learn more about
the background of the paper).





The second pass should take up to an hour. After this
pass, you should be able to grasp the content of the paper.
You should be able to summarize the main thrust of the pa-
per, with supporting evidence, to someone else. This level of
detail is appropriate for a paper in which you are interested,
but does not lie in your research speciality.

Sometimes you won’t understand a paper even at the end
of the second pass. This may be because the subject matter
is new to you, with unfamiliar terminology and acronyms.
Or the authors may use a proof or experimental technique
that you don’t understand, so that the bulk of the pa-
per is incomprehensible. The paper may be poorly written
with unsubstantiated assertions and numerous forward ref-
erences. Or it could just be that it’s late at night and you're
tired. You can now choose to: (a) set the paper aside, hoping
you don’t need to understand the material to be successful
in your career, (b) return to the paper later, perhaps after
reading background material or (c) persevere and go on to
the third pass.

2.3 The third pass

To fully understand a paper, particularly if you are re-
viewer, requires a third pass. The key to the third pass
is to attempt to wvirtually re-implement the paper: that is,
making the same assumptions as the authors, re-create the
work. By comparing this re-creation with the actual paper,
you can easily identify not only a paper’s innovations, but
also its hidden failings and assumptions.

This pass requires great attention to detail. You should
identify and challenge every assumption in every statement.
Moreover, you should think about how you yourself would
present a particular idea. This comparison of the actual
with the virtual lends a sharp insight into the proof and
presentation techniques in the paper and you can very likely
add this to your repertoire of tools. During this pass, you
should also jot down ideas for future work.

This pass can take about four or five hours for beginners,
and about an hour for an experienced reader. At the end
of this pass, you should be able to reconstruct the entire
structure of the paper from memory, as well as be able to
identify its strong and weak points. In particular, you should
be able to pinpoint implicit assumptions, missing citations
to relevant work, and potential issues with experimental or
analytical techniques.

3. DOING A LITERATURE SURVEY

Paper reading skills are put to the test in doing a literature
survey. This will require you to read tens of papers, perhaps
in an unfamiliar field. What papers should you read? Here
is how you can use the three-pass approach to help.

First, use an academic search engine such as Google Scholar
or CiteSeer and some well-chosen keywords to find three to
five recent papers in the area. Do one pass on each pa-
per to get a sense of the work, then read their related work
sections. You will find a thumbnail summary of the recent
work, and perhaps, if you are lucky, a pointer to a recent
survey paper. If you can find such a survey, you are done.
Read the survey, congratulating yourself on your good luck.

Otherwise, in the second step, find shared citations and
repeated author names in the bibliography. These are the
key papers and researchers in that area. Download the key
papers and set them aside. Then go to the websites of the
key researchers and see where they’ve published recently.

That will help you identify the top conferences in that field
because the best researchers usually publish in the top con-
ferences.

The third step is to go to the website for these top con-
ferences and look through their recent proceedings. A quick
scan will usually identify recent high-quality related work.
These papers, along with the ones you set aside earlier, con-
stitute the first version of your survey. Make two passes
through these papers. If they all cite a key paper that you
did not find earlier, obtain and read it, iterating as neces-
sary.

4. EXPERIENCE

I’ve used this approach for the last 15 years to read con-
ference proceedings, write reviews, do background research,
and to quickly review papers before a discussion. This dis-
ciplined approach prevents me from drowning in the details
before getting a bird’s-eye-view. It allows me to estimate the
amount of time required to review a set of papers. More-
over, I can adjust the depth of paper evaluation depending
on my needs and how much time I have.

S. RELATED WORK

If you are reading a paper to do a review, you should also
read Timothy Roscoe’s paper on “Writing reviews for sys-
tems conferences” [2]. If you’re planning to write a technical
paper, you should refer both to Henning Schulzrinne’s com-
prehensive web site [3] and George Whitesides’s excellent
overview of the process [4]. Finally, Simon Peyton Jones
has a website that covers the entire spectrum of research
skills [1].

6. A REQUEST

I would like to make this a living document, updating it
as I receive comments. Please take a moment to email me
any comments or suggestions for improvement. You can also
add comments at CCRo, the online edition of CCR [5].
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SCIENTIFIC MISCONDUCT: AN ANNOTATED BIBLIOGRAPHY
Patricia Keith-Spiegel, Keith Aronson, and Michelle Bowman,* Ball State University (May, 1994)

Research has suggested that scientific misconduct may be partially socialized during the
undergraduate years (Keith-Spiegel, Lee, Spiegel and Zinn-Monroe, manuscript in preparation).
For example, many undergraduate students believe that they will get better grades on their
experimental projects if they can produce statistically "significant” results. Students also allow
sympathetic situational factors to excuse unethical scientific practice.

To encourage the coverage of scientific values and misconduct, we have created a resource
bibliography of interesting, quality articles and books from the popular and scholarly literature
that could be integrated into lectures or used as the bases for student reports.

Bechtel, H. K., & Pearson, W. (1985). Deviant scientists and scientific deviance.
Deviant Behavior, 6, 237-252.

An interesting look at scientific fraud from three sociological perspectives on deviance. Rather
than accepting the "bad seed" argument, the authors present scientific fraud as an "elite
occupational deviance" resulting from a "conflict between goals and the ability to achieve them
through legitimate means." The increasingly business-like approach to science seems to have
legitimized the use of deviance in science. There has been a "reorientation away from the
traditional values of disinterested inquiry."

Begley, S. (1993, March 22). The meaning of junk. Newsweek, 62-64.

A 1991 California appeals court ruled that only scientific evidence that is "generally accepted
and published in peer-reviewed journals is admissible in court.” The ruling has divided
scientists into those who support the ruling as a deterrent to the practice of poor scientific
practice and those who oppose the ruling on the grounds that a good deal of junk science
currently exists in peer-review journals and a lot of good science never gets published.
Arguments supportive of both positions are presented.

Bell, R. (1992). Impure science: Fraud, compromise, and political influence in
scientific research. New York: John Wiley and Sons, Inc.

Money has a major influence on scientific behavior. Ascompetition for grants and pressures to
produce increase, “doctoring” of data may also increase. Colleagues are resistant to report
perpetrators because the entire organization may lose credibility or funding. The author
examines the roles of the peer review system, referee system, and replication in detecting
misconduct. Bell suggests that conflicts of interest often hinder the preventative aspects of the
system. For example, often the whistle blower is punished for speaking out. Bell sums up with
prospective changes.






Ben-Yehuda, N. (1986). Deviance in science. The British Journal of

Criminology, 26, 1-27.

An extensive and clearly written article on several characteristics of the scientific community
that may lead to misconduct. Specifically, the author examines problems in the self-correcting
nature of scientific research, lack of replication, high levels of specialization that hinder self-
correction, institutions that suppress investigations, punishments that are usually mild, reward
systems that induce people to cheat, and differences between what constitutes deviance and
error. The author uses excellent case examples to clarify his points.

Broad, W. J.,, & Wade, N. (1982, November). Science’s faulty fraud detectors.
Psychology Today, 51-57.

An ineffective three-tiered system of scientific self-correction is suggested as the source of
increased fraudulent practice. The peer review system appears not well controlled. The peer
review process may be subject to bias toward recognized name institutions as well as toward
research that isin accord with the referee’s views. The case of Marvin Spector is used to
illustrate the failure of replication, the third-tier of scientific self-correction in preventing
scientific fraud.

Broad, W. G. (1981). Fraud and the structure of science. Science, 212, 37-41.
Ideally, scientific research should be self-correcting and, therefore, protect against fraud.
Unfortunately, due to a lack of replication and a professional “immunity from scrutiny,”
protection from fraud may not prevail. Historically, philosophical views of science have
included the notion that “small cheating is essential to the advancement of science.” Itis
further suggested that fraud may not be occurring more frequently than in the past, but is
rather reported with greater frequency. Increased whistle blowing and more aggressive self-
policing may be the result of increased competition. Several policing measures are suggested.

Broad, W. J. (1982). Harvard delays in reporting fraud. Science, 215, 478-482.
A critical account of the manner in which Harvard University handled the case of Dr. John
Darsee. It suggests that Harvard ignored Dr. Darsee’s fraud for 6 months and only took action
against him after inquiry from the National Institutes of Health. This article is interesting yet
disconcerting to read.

Broad, W. J. (1982). Report absolves Harvard in case of fakery. Science, 215,
875-876.

Explanation is given as to why Harvard was cleared of wrong-doing in the Darsee case. The
article suggests, however, that the investigating committee, which included a majority of
Harvard employees, was less than aggressive in its investigation. The Harvard panel suggested
several steps that might reduce the occurrence of research misconduct. The recommendations
presented include: careful examination of the credentials of prospective researchers, detailed
and explicit procedures for handling data, closer and more frequent scrutiny of work in
progress, attempts at replication in the same laboratory, discouragement of secrecy, greater
emphasis on quality and significance of research rather than on quantity, and closer personal
interaction between faculty and fellows.

Brown, A. S, & Murphy, D. R. (1989). Cryptomnesia:  Delineating inadvertent
plagiarism. Journal of experimental psychology, 15, 432-442.






Evidence clearly supportive of the existence of a phenomenon called “cryptomnesia’ is
presented. Cryptomnesia is the objective presence of a memory in one’'s conscious which,
subjectively, is not recognized as a memory but rather as a new phenomenon being experienced
for the first time. Cryptomnesia has been used as a defense in both scientific and musical
plagiarism cases.

Cronan-Hillix, T. (1988). Teaching students the importance of accuracy in

resear ch. Teaching of Psychology, 15, 205-207.

Students have not been sufficiently trained to understand that correctness, precision, and
attention to detail in research are critical. In an effort to bring this point home to students,
Cronan-Hillix assigns failing grades to students whose results sections in research papers
include even one error. Students may make corrections and re-submit for re-grading, although
resubmitted papers are reduced one letter grade. Such an approach helps “produce better
researchers and a more accurate science.”

Cronan-Hillix, T. (1991) Teaching students the importance of accuracy in
research: A reply to McDonald and Peterson. Teaching of Psychology, 18, 101-
102.

The author reaffirms the view that reward and punishment are effective in teaching students to
pay attention to details in their research. These perhaps harsh methods have been effectively
utilized by the author.

Flanagan, M. F., & Robinson, B. (1978). The secrecy game revisited. American
Psychologist, 33, 775-776.

Empirical support for Dunnette’s (1996, American Psychologist, 21, 343-352) assertion that
psychologists often fail to report significant pieces of information in their research articles.
Notably missing from a large number of articles were means and standard deviations, sex of
subjects, information about whether subjects were volunteers or non-volunteers, and whether
or not deception was used. Secrecy has implications for attempts at replication and assessment
of internal validity. Two recommendations for correction of secrecy problems are presented.

Freedland, K. E., & Carney, R. M. (1992). Data management and accountability

in behavioral and biomedical research. American Psychologist, 47, 640-645.

The complexity of obtaining and storing data in computer systems may result in honest
mistakes on the part of the researcher. Carelessness on the part of the researcher may lead to
further errors. However, researchers are accountable for their carelessness. Often data sets are
difficult, if not impossible, to interpret when investigating cases of possible fraud. Further
hampering these investigations is the lack of investigators who are well trained in statistical
analysis. The authors support the creation of mandated guidelines for record keeping and data
storage. Additionally, researchers should be taught data management skills. This article is
recommended for graduate students and professors.

Friedman, P. J. (1989). A last call for self-regulation of biomedical research.

Academic Medicine, 64, 502-504.

Several suggestions to improve the climate within which scientific research takes place are
presented. The recommendations include active involvement of research faculty in setting
standards of research practice, formal institutional oversight, limitations on the number of
publications research faculty can present for promotion and appointment decisions a






(promoting quality over quantity), and more active participation of the National Institutes of

Health in ensuring that funding is provided only to institutions that have established policies

which promote ethical research practice. A number of other recommendations are outlined in
this article.

Friedman, P. J. (1992). Mistakes and fraud in medical research. Law, Medicine,
and Health Care, 20, 17-25.

Friedman argues that it is difficult to distinguish between research misconduct that should and
should not be prosecuted. A balance must be struck between the acceptance of “common, petty
deception” and protecting scientists from “guardians of purity,” while protecting the public
from research fraud. Friedman describes a spectrum of scientific misrepresentation with petty
deception being at one end and fraud being at the other end.

Gift, A. G., Creasia, J., & Parker, B. (1991). Utilizing research assistants and
maintaining integrity. Research in Nursing and Health, 14, 229-233.

This article makes specific suggestions for research assistant supervisors to maintain ethical
research practices. The hiring and contracting of research assistants (RASs) should be
comprehensive, and the duties of the RAs should be written out. A sufficient amount of time
should be allocated to orient the RA to the research project. Reliability and validity checks on
the RA’swork should be conducted. The supervisor should frequently visit the lab, sometimes
unannounced.  Furthermore, to reduce errors, two individuals should be present when the data
are entered manually. Fatigue and frustration of assistants should be considered.

Greenberg, D. S. (1988, December, 6). Academic fraud is no longer a family
affair. Los Angeles Times, 7.

On the heels of the infamous Darsee case, Harvard University forced Dr. Shervert Frazier to
resign after being accused of plagiarism. Dr. Frazier, 68 and near retirement, was handled in a
stern manner. The Dr. Darsee case has apparently made Harvard University “especially
sensitive” following accusations of heel-dragging in investigating Dr. Darsee.

Hilts, P. J. (1981, March 4). Science confronted with “crime waves’ of

researchers faking data in experiments. Los Angeles Times, 6.

A short yet comprehensive article which uses the fraud case of Dr. John Long to discuss a
number of important issues related to scientific misconduct. Dr. Long claimed to have
produced Hodgkin's disease cells in the laboratory when, in fact, they were owl monkey cells.
Included in the discussion is an explanation of Dr. Long’s transgression, Dr. Long’s explanation
of his behavior, the negative impact that Dr. Long's fraud had on the research of Hodgkin's
Disease, and the National Institutes of Health’s view of the extent of the research fraud problem.

Holden, C. (1987). NIMH finds a case of serious misconduct. Science, 235, 1566-
1567.

The author outlines the charges of misconduct against Dr. Stephen Breuning, a psychologist
who researched the uses of psychoactive drugs with the mentally retarded. Charges included
inventing raw data and publishing results from experiments which were never run. The failure
of two universities to aggressively investigate Dr. Breuning, even though he had shown a
pattern of questionable behavior, is discussed. The results published by Breuning were utilized
in social policy making which is one of the primary dangers in unethical research.





Hunt, M. (1981, November 1). A fraud that shook the world of science. New
York Times Magazine, 1-6.

An interesting article which chronicles step by step how an investigation into scientific fraud
took place. Specifically, the article tracks the case of Drs. Soman and Felig, two researchers at
Yale University, who were accused of plagiarizing a paper submitted to a journal on which one
of the accused served as a referee, a paper which was rejected for publication. The two
researchers were also accused of fudging their data. The article also delineates reasons for
fraud, the public perception of scientific fraud, and the aftermath of fraud.

Jensen, A. R. (1978). Sir Cyril Burt in perspective. American Psychologist, 738,
449-503.

Examines Cyril Burt's data anomalies in detail. Jensen argues that Burt's inconsistencies are just
“human error.” Students will need an understanding of correlational analysis in order to
understand this article. (This article should be read along with McAskie (1978), referenced
below, who suggests that Burt perpetrated willful misconduct.)

Kalichman, M. W., & Friedman, P. J. (1992). A pilot study of biomedical

trainees’ perceptions concerning research ethics. Academic Medicine, 67, 769-
765.

The authors present the results of a survey of 2,010 biomedical trainees. Respondents were
asked about their perceptions of unethical research practices and the extent to which they were
exposed to training in the ethics of scientific investigation. Fully one half of the respondents
indicated that they had either observed research misconduct, personally engaged in unethical
behavior themselves, or were willing to massage or cook data to get a paper published or win a
grant. Almost one quarter of the respondents indicated that they had received no training in
research ethics. Interestingly, prior exposure to ethics training was not correlated with past or
potential unethical behavior. The authors suggest that either research ethics are not effectively
ingrained at the postgraduate level, or the training provided may be inadequate.

Knight, J. A. (1984). Exploring the compromise of ethical principles in science.
Perspectives in Biology and Medicine, 27, 432-441.

The author suggests that institutional pressures to obtain grants, societal pressure in the form
of high expectations for scientists, and the personal pressure to achieve success al might lead a
scientist to perpetrate fraudulent research. However, the author believes that fraudulence and
dishonesty in scientific research isthe exception not the rule.

Lafollette, M. C. (1992). Stealing into print: Fraud, plagiarism, and misconduct
in_scientific publications. Berkeley, CA: University of California Press.

Lafollette provides an extensive review on the complex issues of misconduct in science. She
examines the controversies related to defining fraud. For example, many scientists believe that
“deliberate deception” is a separate issue from “carelessness.” The author presents some
guidelines to clarify the situation. Issues of authorship and attribution are discussed.
Additionally, she provides an overview of environmental pressures, investigations, and “whistle
blowers.” Lafollette provides an excellent contribution that is easy for everyone to read.

Marsa, L. (1992). Scientific Fraud. Omni, 14, 38-43, 82-83.
A number of factors are suggested to be operating in scientific research which are creating a
climate in which scientific fraud is more likely to occur. Such factors as science’s increasing






failure to be self-correcting, poor treatment of whistle blowers, increased competition for
funding dollars, and pressures to produce, contribute to this climate. The article ands on a
hopeful note, however, presenting several steps the National Institutes of Health and National
Science Foundation are taking to reduce the occurrence of misconduct.

McAskie, M. (1978). Carelessness of fraud in Sir Cyril Burt’s Kkinship data? A
critique of Jensen’s analysis. American Psychologist, 72, 496-497.

McAskie logically replies to Jensen’s (1978, see reference above) claims that Sir Cyril Burt was
merely careless. Jensen suggests that if Sir Cyril Burt was fabricating data, he would have done
so more carefully. McAskie argues that fabrication is not always so carefully done. Jensen also
suggests that Burt's results were consistent with other studies in the area. McAskie suggests
that the results can be manipulated to achieve any result one wants to achieve. Lastly, Jensen
reported that he simply could not find any fraudulent data. McAskie suggests that Jensen
simply missed evidence suggestive of fraud related to the difference between numbers falling
randomly and numbers which appear to be manipulated.

McDonald, C. S, & Peterson, K. A. (1991). Teaching commitment to accuracy in
research: Comment on Cronan-Hillix (1988). Teaching of Psychology, 18, 100-10
The authors criticize Cronan-Hillix’s (1988, see reference above) practice of giving failing
grades for research papers in which there is even one error. A mastery-oriented approach to
teaching an appreciation for accuracy in research is proposed. This is interesting reading for
teachers of research methods.

Myers, C. (1991, June 19). NIH regulations on scientific misconduct said to
contain no significant changes. The Chronicle of Higher Education, 15, 17.

The Public Health Service is taking public comments on the procedures of the National
Institutes of Health in dealing with scientific misconduct in research financed by the United
States government. NIH regulations were voided by aU. S. District Court, which found that the
NIH regulations had not gone through the required federal rule-making procedure that
included allowing public comment. Critics charge that the regulations proposed by the NIH do
not provide sufficient due process to scientists charged with misconduct. For example,
scientists are not permitted to cross-examine their accuser, nor is there an appeal process.

Myers, C. (1991, April 3). NIH report on misconduct may lead colleges to deal
with charges more aggressively. The Chronicle of Higher Education, 21, 24.

A brief outline of the fallout from the NIH investigations of research conducted under Dr. David
Baltimore. Baltimore, a Nobel Laureate, was accused of fudging data. The reports, finding
misconduct on the part of the research team, led members of Congress to suggest that
universities and the NIH be more aggressive in dealing with charges of misconduct. Illustrates
how the interactions of universities, the NIH, Congress, and the courts have impinged on the
issue of research misconduct.

Miller, D. J., & Hersen, M. (1992). Research fraud in the behavioral and
biomedical sciences. New York: Wiley.

Scientific misconduct is not a new problem of the twentieth century, but its contemporary
effects may be more detrimental. The ethical and legal aspects of scientific misconduct are
discussed. This book presents accounts of the specific cases of John Darsee, Elias Alsabti, and






Cyril Burt. Personality and environmental explanations are considered as well as the effects of
fraudulent behaviors. Preventative measures are suggested.

National Academy of Sciences (1992). Responsible Science: Ensuring the

integrity of the research process. Washington, DC: National Academy Press.

The authors review the variables that determine the legitimacy of the research process. The
focus of this book is on the reporting and handling of alleged misconduct. The authors address
the complex issues in defining fraud. Suggestions about encouraging ethical practices and
appropriate consequences are offered.

Petersdorf, R. G. (1984). A matter of integrity. Academic Medicine, 64, 119-
123.

Peterson suggests that the hyper-competitive pre-medical and medical school environments
contribute to the unethical behavior which occurs in medical practice and research. Medical
students have been found to have lenient attitudes toward fraudulent practice. Fraud and
misconduct are, therefore, suggested to be the result of an acculturation process which has
gone awry. Severa suggestions to improve the establishment of standards for conducting
investigations into allegations of misconduct.

Relman, A. S. (1983). Lessons from the Darsee affair. The New England Journal
of Medicine, 208, 1415-1417.

This article includes an interesting discussion of trust as an underlying tenet in research
enterprises. Although many are of the opinion that science is self-correcting, the author
suggests that the Darsee case indicates this may not be true. A number of recommendations are
put forth to protect against fraudulent research practices. These suggestions include closer
supervision of young investigators, setting standards of intellectual honesty, and greater
involvement of co-authors in their projects.

Sigma Xi. The Scientific Research Society (1984). Honor in Science. Triangle
Park, North Carolina: The Scientific Research Society.

This excellent booklet argues that “ethical research behavior depends on group attitudes, as
well as on individual behavior.” Within this context, the booklet discussed the importance of
conducting research with integrity, while describing unethical research practices such as
trimming, cooking, forging, and misuse of statistical techniques. An argument for whistle
blowing is presented, which includes suggestions for appropriate ways to confront scientific
fraud as well as caveats to consider before doing so.

Smith, R. J. (1991) Scientific fraud probed at AAAS meeting. Science, 228, 1292.
A panel of academic officials and scientific journal editors agreed that the incentives for prolific
publishing have created a climate in which unethical behavior isrewarded. Large laboratories
lose control over what employees are doing--in some cases, ignoring questionable behavior so
as to not lose funding. Cases of fraud have been found at the most prestigious universities
where the pressure to publish is the greatest. Younger scientists tend to be the ones who
conduct unethical research. Those who have been found to commit fraud have done so during
periods of prolific publishing.

Stoler, P. (1976, March 8). Review of the book Skin Deep by J. Hixon. Time





The author suggests that Dr. William Summerline, who was charged with misconduct, was
himself a victim of the “grant game” where money tends to be awarded to researchers who
show positive results. The research system is “fueled by anxiety and dependent on immediate
success.” This “lopsided philanthropy” motivates the conduct of poor science.

Swazey, J. P.,, Anderson, M. S, & Lewis, K. S (1993). Ethical Problems in
Academic Research. American Scientist,

81, 542-553.

The authors surveyed faculty and doctoral students about their experiences with unethical
behaviors in their universitiess chemistry, civil engineering, microbiology, and sociology
departments. They discovered three types of unethical behaviors. fabrication/falsification or
plagiarism, poor record keeping or honorary authorship, sexual harassment. Over half the
faculty and a large portion of the graduate students had at least two personal experiences with
misconduct. Though falsification and plagiarism occurred the least, it is not rare enough to be
explained via the “bad seed” argument. Different departments experienced different ethical
problems. The authors point to competition and lack of resources as associated with higher
levels of misconduct.

Teich, A. H. (1992, January 22). Discussions of setting science priorities are
filled with misunderstandings. The Chronicle of Higher Education, 52.

With a shrinking pie of research funds, many are suggesting that science set priorities.
Misconceptions abound about how science is dealt with in the budget process. Priority-setting
should be based on balanced information and moderation of irresponsible scientific claims. It
is probably impossible for one set of scientific priorities to exist. However, scientists can
provide critical information to budgetary decision-makers to help ensure that the right
priorities are set.

U.S. Department of Health and Human Services (1993). NIH Guide for Grants
and Contracts, 22, 1-4.

The National Institutes of Health (NIH) reports findings of scientific misconduct which have
occurred in research funded by the NIH. Information included in the reports are the
researcher’s name, place of employment, description of the misconduct, and the penalty
assessed by the NIH. These could be used for case discussions. Some of the cases discussed
involve highly complex scientific projects not related to psychology. For more information
contact: NIH Guide, Printing and Reproductions Branch, National Institutes of Health, Room
B4BN23, Building 31, Bethesda, Maryland 20892.

Van de Kamp, J., & Cummings, M. M. (1987). Misconduct and fraud in the life
sciences. National Library of Medicine Literature Search, 87-14. U.S.

Department of Health and Human Services.

Several hundred citations in the area of deception and misconduct are presented. No synopsis
of citations is offered. The publication may be ordered by sending a gummed, self-addressed
label to: Literature Search Program, Referee Section, National Library of Medicine, 8600
Rockville Pike, Bethesda, MD 20894.

Wheeler, D. L. (1991, July 3). U.S. has barred grants to 6 scientist in past 2
years. The Chronicle of Higher Education, A1, AS6.






Although the Department of Health and Human Services' Office of Scientific Integrity has been
operating since 1989, a number of criticisms have been leveled against it. Included in these
criticisms are alow number of investigations that have found wrongdoing, lenient penalties,
and a lack of responsiveness to whistle blowers.

Wheeler, D. L. (1991, May 15). NIH office that investigates scientists’

misconduct is target of widespread charges of incompetence. The Chronicle of
Higher Education, A5, A8S.

The Office of Scientific Integrity at the National Institutes of Health, which is charged with
investigating charges of scientific misconduct, has come under fire for inefficiency, lethargy,
leniency, and disorganization. Further compounding the problems of this watchdog agency is a
lack of general agreement in the scientific community as to what constitutes the standards of
scientific misconduct.

Wong, P. T. (1981). Implicit editorial policies and the integrity of psychology as
an empirical science. American Psychologist, 36, 690- 692.

The author suggests that editorial practices may encourage data fraud and impede its detection.
Publishers’ resistance to negative criticism decreases the reporting of failed replications. Also,
sound studies are often not considered for publication if the manuscript is submitted with even
one grammatical error. Lastly, views that are contradictory to the latest fad are often dismissed
and are not published. All these factors hinder the development of science.

*  Contributions: Patricia Keith-Spiegel served as the project chair and editor. She also
identified and acquired the material to be abstracted. Keith Aronson and Michelle Bowman
wrote the abstracts.
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WHAT IS AN ANNOTATED BIBLIOGRAPHY?

An annotated bibliography is a list of citations, which can include books, journal articles and
documents. Each citation is usually followed by a very brief description of the text and more
importantly, a critical evaluation. This is often referred to as the annotation and should be between
100-200 words per citation as detailed in your assignment brief.

The purpose of an annotated bibliography is to highlight the importance, accuracy and credibility of
each cited source. An annotated bibliography may be set for an assignment in order to inform the
reader (in this case, academic staff) of your ability to choose sources that are relevant to your
assignment topic.

This can also be used independently to identify key reading to support your understanding of a topic,
which can then be drawn upon when completing your summative assessment. Writing an annotated
bibliography will be beneficial to gain skills in organising data and developing a critical stance
regarding published literature.

THINGS TO THINK ABOUT:

All of the sources cited will need to be correctly referenced. Access full referencing guides on the Skills
for Learning web site: www.wlv.ac.uk/lib/skills-for-learning/referencing

The following information will need to be included in the annotation for each source:

e Summary — what is it about?
e What is the author’s purpose, aim or research question?
e What is the main argument, finding or conclusion

e Evaluation — what do you think about the text?
e Whoiis it written for? (e.g. the general public, health professionals, academic staff?)
e What do you think are the main strengths?
e Are there any weaknesses or flaws with the research?

e Reflection — how might you use it?
e Has the text helped you understand something more in depth?
e How useful is the research?
e How might you refer to it?
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EXAMPLES:

The table below shows an example of an annotated bibliography entry containing 150 words:

Lhachimi, S.K. and Cole, K.J. (2015) Health impacts of increasing alcohol prices in the European Union:
A dynamic projection. Preventive Medicine. 55(3), pp.237-243.

Summary | This research aims to quantify the health impact of increasing the price of alcohol.

Quantitative methodology uses alcohol consumption and disease data to plot changes in
the health of the population.

The authors conclude that Increasing price of alcohol would reduce significant numbers
of alcohol related deaths and lead to a reduction in chronic diseases. Therefore, reducing
excessive drinking could result in significant gains in the health of the general population.

Evaluation | The article appears to be written to inform health professionals who work with alcohol-
dependant people.

The data presented by the authors is informative, however, the data collection method
could be considered flawed due to the small sample groups. The research also appears to
be predictive and therefore, may be considered biased.

Reflection | The results and conclusions could be used by health professionals to inform the general
public of the benefits of raising the price of alcohol using the data presented.

Another useful example is below, containing 211 words:

Citation:
Trevor, C.0., Lansford, B. and Black, J.W. (2014) Employee turnover and job performance: monitoring
the influences of salary growth and promotion. Journal of Armchair Psychology, 113(1), pp.56-64.

In this article, the authors review the influences of pay and job opportunities in respect to job
performance, turnover rates and employee motivation. The authors use data gained through
organisational surveys of blue-chip companies to try to identify the main causes of employee turnover
and whether it is linked to salary growth. Their research focuses on assessing a range of pay structures
such as pay for performance and organisational reward schemes.

The article is useful to my research topic, as Trevor et al. suggest that there are numerous reasons for
employee turnover and variances in employee motivation and performance. Their findings and
conclusions highlight the correlation between high staff turnover, poor performance levels and low
staff morale.

The main limitation of the article is that the survey sample was restricted to mid-level
management, thus the authors indicate that further, more extensive, research needs to be undertaken

Ref: LS136 | Skills for Learning | March 2018






to develop a more in-depth understanding of employee turnover and job performance. This article will
not form the basis of my research; however it will be useful supplementary information for my
research on pay structures.

HELP AND ADVICE

For more details about the type of help that is available please refer to the Skills for Learning website
at http://www.wlv.ac.uk/skills.

[@l0lcle)

Cite this work:
Skills for Learning (2018) Guide to writing an annotated bibliography [online]. Wolverhampton: University of
Wolverhampton. [Accessed give date accessed]. Available at: < http://www.wlv.ac.uk/skills>.

To request this document in an alternative format please contact skills@wlv.ac.uk
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Reading a Research Article Quickly and Efficiently

Summary: In short, a fast way to review an article is to read

Title

Abstract

Last paragraph in the Background section (purpose statement)

Scan the Methods section for data source and design

Review tables and charts in Results section. If these are unclear, go to 6.

ok wWwNR

Read first few paragraphs of the Discussion section, often summarizing the results and providing
implications of the research.
7. Then, go back and check the Methods and Results section (if unclear), or re-read the entire article.

VN n o«

Be an active reader. Identify the “what”, “who”, “when”, “where”, “how”, and “why” as you read. Take
notes in the margins (if possible) and look up what you don’t know or understand to fill in gaps.

To review a paper efficiently and quickly, it helps to understand the structure of a journal article and the
common elements found in most articles.

l. Structure of an Article

Most articles have five sections. This structure gives readers an organized description of the research.
These sections are, in general,

An introduction with the purpose of the research along with objectives or aims,
a background section with a literature review a description of the gap in knowledge that the
research answers,

3. methods used with the research design, selection of subjects and acquisition of data, and
analysis plan,

4. results, including tables and graphs, and a

5. general discussion of the research findings, comparing the results to other studies, the impact of
the research and, sometimes, hinting at new areas of research needed.

These five sections tend to be found in nearly all research journal articles and abstracts. Each of these
sections may vary depending on the preferences of the journal editors, the field of study, and the intent
of the research. The author has to follow these journal instructions in layout, content and style.

Order: The order of these five structure elements (purpose, background, methods, results, discussion)
may vary depending on the journal’s preferences and the area of study. The order above works for most
fields. What differs most often are in sections 2 and 5, the background and general discussion sections.
In some journals and fields, like in medicine, nursing, public health and general sciences, the background
section can be quite long. It provides the reader with a description of the problem or knowledge gap
(what isn’t known), a review of the literature of research that has preceded this submission and sets up
the final paragraphs, the most important part of the background section.





In other fields, the background section is short while discussion section is very long, containing the
literature review in parallel to the research findings. However, the overall five-part structure remains
the same.

Purpose or objectives (Background section):

All of the literature review provided in the background section leads to a final paragraph. In general, this
final paragraph states the purpose and objectives of the research.

For example, suppose the final paragraph in the Background section reads as follows:

“In this paper, we will determine the associations between cigarette and tobacco use among
women and the frequency of miscarriages in a population of women attending a regional system
of federally qualified health centers across five states collected 2004-2008. We will use data from
the .... data source... which contains outpatient information from surveys provided by a random
selection of women attending FQHC clinics. A wider description of this data system is described
by Smith et al (2004). We will present population estimates of miscarriages as well as other
demographic and potentially confounding factors which may also be associated with
miscarriages. By identifying women with and without a history of miscarriages, and matching
them based on race and ethnicity, age groups, parity and zip code, we hope to better identify
how tobacco use may be associated with the occurrence of miscarriages after adjusting for
additional individual and contextual factors.”

Notice how the first two sentences list the purpose (what), the target population (who), data source
(from where), the dates when the data were collected (when). Later sentences provide the methods
(how). The final sentence often provides the main objective of the research. This paragraph must be
concise and interesting, inviting the reader to read further.

The last paragraph(s) in the background section of most papers should be one of the first paragraphs
you need to review before performing a quick review, or before (re-)reading the entire paper.

In medicine, nursing and most natural sciences, the background section contains the literature review.
The discussion section refers to specific findings from the Results section in comparison to similar or
dissimilar results found in similar studies. This provides the reader with evidence of consistency, or in
opposition to previous results.

In psychology, sociology and other sciences, papers may have shorter background section and a longer
discussion that includes much of the literature review.

Il. Methods

In general, the methods section provides details on the design of the study, the data source(s),
population or selection of study subjects, the data elements (variables) collected from the data





source(s), and statistical methods used for analysis and presentation. Methods used to validate the

findings are described.

The design of the study is one of the most important things you should find in any review.

A design can be either

1.

Cross-sectional: taken at one time only, similar to a snapshot in time.

Retrospective: data that looks back in time to follow subjects back for their exposure or disease
history

Prospective: data that looks forward in time, following subjects forward for their exposure or
disease history. It can be longitudinal, collecting similar data from time points prospectively.
There are many forms of analysis for longitudinal data.

Key words describing the study design include:

case study
observational study

o case-control study (or identifying cases and/or controls by disease)

o cohort study (identifying those exposure and unexposed to determine the incidence of
disease(s)).

o ecological study, where a natural experiment or event occurs (e.g. earthquake, tornado,
flood, etc.) and the population affected are monitored for the outcome in question.
These can be very weak studies, but profoundly useful when the event occurs that
frames the population.

Treatment studies where the selection of subjects is randomized.

e Randomized trial, where subject selection was limited to persons having specific
eligibility criteria and then systematically selected to some treatment, intervention or
exposure. Subjects, researchers and even the analysts overseeing the randomization of
subjects may be blinded to the assignment of subjects to treatment (or non-treatment)
groups.

e non-randomized studies, often selecting subjects by convenience or convenient
sampling: not random; biased in nature; with any inferences limited to the study
population.

The design of the study reflects how the data are collected and limits the statistical tests that can be
applied and the inferences that you can make from the study subjects to a larger target population.

Every design has inherent biases. A bias is the error in the research measurements caused by inherent

features in the design. Bias may be systematic, unintentional, or even random. It is worth your time to

look up each of these study designs and read about their advantages and disadvantages, such as bias.

Some comments on some study designs:






Some bias, like selection bias, can invalidate an entire study because the choice of a comparison group,
say, control patients who do not have a disease, may not compare well to a set of patients (cases) who
have a disease. The validity of such case-control studies, one type of study design, rests in the proper

selection of control subjects, and how well the disease is defined, what is called the ‘case definition’.
Bias can occur on cohort studies, another type of study design. In cohort studies, the study identifies
persons who were “exposed” to an intervention, natural occurrence, agent, chemical, medication,
education (etc.) and those not-exposed. ldeally, those exposed should differ from those unexposed only
in their exposure history.

From there, the study subjects can be followed either forward or backward in time.

If they are followed forward in time, (prospective cohort study), then the exposed and unexposed

subjects are observed for the incidence of disease or some specific outcome.

In a retrospective cohort study, the exposed and non-exposed are identified at the start of the study or

in a series of records or documents, like in medical or occupational records. For example, suppose you

were interested in the association between exposure and disease. Then, these records are reviewed for
all subjects to determine their exposure history in the beginning of some time period. Also, the records
are reviewed for the incidence of disease. In short, people exposed and unexposed are identified in the
past and followed in time to determine the incidence of disease or an outcome. But both the exposure

and disease happened in the past.

Let’s talk about another study called a convenience survey. This is a heavily biased study since there are

many sources of bias.

For example, suppose a researcher stands in a shopping mall. As shoppers walk by, s/he offers them the
opportunity to take a survey. Not all shoppers are given equal opportunity to participate. In fact,
selection may be biased based on how the researcher recruits shoppers, chooses persons, the location
of where he/she stands, etc. If data are collected using convenience surveys that anyone can take (or
refuse or ignore), then the findings represent, at a minimum, only those respondents completing the
survey. Since not everyone had an opportunity to take the survey, the probability of selection is not the
same for everyone in the target population (all shoppers that day). A researcher would have to make a
strong argument to extend the study findings to a larger population (e.g. all shoppers that go to this mall
in the year.) But that kind of thing happens all of the time, where the survey sponsor assumes that the
survey respondents reflect everyone who shops in the store or mall where the survey was given.
Convenient samples are known for their bias, but few people realize just how biased they can be.

Randomized designs trials will randomize subjects to an intervention and follow subjects up for
outcome(s) of interest. These designs can come in many forms and often make the strongest
inferences, but only on the ideal subjects similar to those in the study. Randomization should balance
subjects. That is, subjects should be similar in demographics and characteristics across each study arm
but differ only in the intervention. Clinical trials often use this design.






Other items in the methods section include descriptions of how data are analyzed (i.e. specific statistical
tests or methods, including software used) and presented (i.e. percentages, rates, etc.).

Lastly, keep track of any inclusion or exclusion criteria for subject selection. These criteria may limit how

the author can make wider inferences to a population beyond the study subjects. Inclusion and
exclusion criteria are critical to understanding subject selection, potential biases due to the selection,
and inferential range of the findings.

Randomized studies often have many exclusion criteria. These criteria are needed so that the outcomes
observed should derive only from the intervention and not reasons related to the exclusion criteria.

11l. Abstract

The abstract is a concise structured description of the research. Abstracts should contain the five
structural elements listed in Section I. The abstract tends to limited from as few as 250 words to as many
as 500. It must be submitted with a journal article, poster, or submission for review publication.

The first line of an abstract describes the literature gap, “what is unknown or not understood.” For
example,

“Little is known about the association of XXXXXXX, a new class of psychoactive medications, to
the incidence of suicide ideation among youth and young adults prescribed these medications.”

The second or third line provides the study purpose and objectives. It can refer to the what/who/when
of the study.

This is followed by 1 -3 sentences describing the methods, including the data source (from what, who,
when) and how the subjects were selected. Most important, the abstract should include the study
design.

The remainder of the abstract is written to keep the word count as low as possible. The methods section
is often just one or two sentences with the data source and design. The results section provide the
number of subjects (study size), and a quick review of the major results. Lots of details are missed here.
The key is to provide the results making the most impact. A conclusion section summarizes the findings
and hints at the potential impact of the research. This impact may be clinical, ecological or population-
based. It may suggest additional implications or areas of potential research or funding. You often find
the “hook” in the last like. This hook should reflect the impact of the study, often reaching beyond the
population studied.

IV. Results

Results sections will first describe the sample population (size) and whether there were some subjects
lost in the selection or exclusion process. Often, in a design that involves random assignment of an
intervention, an author will compare those subjects across intervention groups to determine random
differences that can still occur when randomizing eligible subjects.





General demographic descriptions of the subjects or populations are provided early. As results are
provided, pay attention when and where figures are noted and placed in the article.

In the figures, pay attention to:

e the labels and units on axes in charts or graphs

e the ranges of values in charts

e In histograms, look for frequency or percents in the axes. In the other axis, data grouped into
bars may show only the value ranges. Check the midpoints between the histogram bars to
determine the actual value being noted as a group frequency or percent.

e Look for the zero (0, 0) value where axes cross. When the zero value is not the value where the
axes cross, pay close attention to any distortion that can occur in the diagram due to the values
in one or both of the axes.

e The legend and footnotes, both very important.

Results should be logically presented, flowing through the purpose of the research to representation of
the data. Conclusions and inferences from the data should be in the Discussion section. However, some
authors like to extend their inferences in the Results section.

V. Discussion Section
The first paragraph of the discussion section tends to summarize the overall findings in the study.

Look for implications of the research here, in addition to paragraphs that describe the limitations and
strengths of the research.

The discussion may end with a “hook” that extends the implications from the research well beyond the
study population. The “hook” may be an impactful statement or proposition, often having clinical or
sociological impact beyond the statistical findings. You have to consider these carefully, since the author
can go “out on a limb” here and exaggerate perceived implications. Some articles are remembered only
for the hook or last paragraph. One example is the original paper by Crick and Watson, the researchers
that discovered the double helix shape of DNA.

“It has not escaped our notice that the specific pairing we have postulated immediately
suggests a possible copying mechanism for the genetic material.”

Watson JD, Crick FH (April 1953). "Molecular structure of nucleic acids; a structure for deoxyribose
nucleic acid" (PDF). Nature 171 (4356): 737—738.
http://www.nature.com/nature/dna50/watsoncrick.pdf

Pretty powerful stuff, eh?




http://www.nature.com/nature/dna50/watsoncrick.pdf



VI. Some final notes

Finally, read slowly and actively. That is, identify the message by dissecting each sentence and section.
Remind yourself the “what”, “who”, “when”, “where”, “how”, and “why” as you read. Don’t forget that
the abstract leaves a lot of information out, and you often need to review the last paragraph in the
Background and first few in the Discussion to understand the purpose and conclusions quickly. The
methods section will clue you to the design. Knowing study designs help you to anticipate sources of
bias. When you know what biases to look for, you can review the Results with more confidence and a

more critical eye.
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