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Abstract – 

Research covers a multidisciplinary field, growing everyday 

that involves wide range covering engineering, medical, legal, 

social and political fields which are unique and complex. A 

medical trials of patients could affect polices a government 

issues; A report on electricity usage could lead to companies 

taking step to manage its tariff charges. An honest research 

could help in many ways but there is a grey area of illicit, 

fraudulent practices. However, the question is where the lines 

must be drawn to avoid scientific misconduct and how it be 

judged? Researchers are central to this whole issue. 

Sometimes due to lure, to fall along the competing world some 

researcher give up to the burden hence data’s are intentionally 

manipulated, cropped, morphed and values changed. This 

paper reviews the various data manipulative methods in 

research that could be used, it draws a collective assessment 

on alteration of data results or their interpretation in form of 

fabrication and falsification, intentional non publication of 

results, biased methodology, misleading reporting, plagiarism, 

professional misconduct. Concentration is made towards the 

Engineering Field.  

Keywords:  Self citation, Plagiarism, Salami Slicing, 

Manipulation, Engineering, Electrical, p-hacking. 

 

INTRODUCTION 

Technological breakthrough especially over the last 20 years, 

such as social networks, are making possible to pervasively 

capture huge amounts of data from many different contexts. 

This availability has made sharing and analyzing of research 

outcomes much easier. Increasingly, research studies are being 

conducted using existing data sets. Many research questions 

can be answered quickly and efficiently using data or 

specimens that have already been collected [9]. It is observed 

that the importance of intellectual property right have 

impinged on the academic community but the real potential 

lies in inhibiting the free flow of information that benefits new 

ideas, reproducibility, research data expansion, validation and 

transparency which is essential for scientific research to carry 

forward and flourish [52]. In particular, using an existing 

research outcome/data set can help a researcher obtain results 

more quickly, at a lower cost. Some benefits of shared 

‘research data’ can have on the scientific communities are: 

First, Use of an existing data set tends to save a great deal of 

time, as opposed to designing a new research protocol to 

recruit subjects and gather data. This benefit of obtaining 

results more quickly is especially true for longitudinal studies 

like [50] used the data sets of [17] and [64] in which subjects 

need not only be recruited, but also followed over months or 

years. Another example of benefits of data sharing is use of 

[30] as an inspiration to carry the research forward by [4], 

[62], [61]. Second, it tends to be much less expensive to use 

data that has already been collected [59]. Third, new research 

hypothesis can be tested more quickly [10] and data can be 

aggregated to study otherwise intractable issues. Fifth, other 

researchers can analyze data to explore the options for 

reproducibility beyond those who collected the original data 

[43] [68]. Recently there has been a welcome move to realign 

software engineering with different research fields as an 

evidence-based practice [6]. Many research groups are actively 

conducting empirical research [19] e.g. to compare different 

fault prediction models, Diagnosis and Maintenance planning 

of Electrical Substations [58] or evidence based environmental 

studies based on noise effects on high voltage transmission 

development [56]. Emerging Techniques like the systematic 

review [13] and meta-analysis [37] provide tools for 

standardized and sound assessment of the evidence available 

on different topics it can be viewed as the transference of good 

analytic practice from the single-study to the multiple- study 

context , some ranging examples are [51] [44] [28] [41]. 

However, this brings some challenges. First, for a particular 

question, how can we locate all the relevant evidence (primary 

studies) and make sense of them in an unbiased way. Second, 

what if some of these primary studies are inconsistent? [36] 

Traditionally believed to be rare or nonexistent. In which case 

how do we determine the ‘true’ answer? [69]. There is a 

difference between Honest statistical/Computing Error, Honest 

misunderstanding of data, Honest Misapplication of methods 

and then there is Malicious manipulation. Bad data practice is 

leading to bad research. The reliability of research is coming 

under increasing scrutiny [2]. This paper studies the 

motivating factors leading to use of data manipulation. It 

draws a collective outlook on major types of data manipulation 

practices being carried in research fields with main emphasis 

on engineering research. 

 

MOTIVATION FOR MANIPULATION PRACTICES 

Publication rates are increasing in line with accelerating 

scientific progress that is boosted by buoyant funding and 

advances in facilitating technologies. It is estimated 33100 

active scholarly peer- reviewed English language in mid-2018 

(plus a further 9400 non English Language journals) [54], 

collectively publishing over 3 million articles a year. 

Researchers write to keep records of their work for 

themselves, but more importantly for readers and peers, 

researchers willing to carry the work forward. [70] has 
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discussed the pragmatic reasons for writing up and publishing 

research results ranging in wanting to progress scientific 

thought; wanting to reach broad audience; improving chance 

of promotion.  

Frequent publication is one of the few powerful methods at 

scholar’s disposal to demonstrate academic talent to peers. 

Successful publication of research brings attention to scholars 

and their institutions; this in turn may bring in more funding 

for the institute and also ensure an individual's progress 

through their field. Academic institutions and university 

frequently use the number of publication to an individual's 

credit as the measure of competency [48]. Administrators are 

increasingly using this as the criteria during recruitments. 

Scholars, who publish infrequently or who focus on activities 

that does not result in publications like instructing 

undergraduates, may find themselves out of contentions for 

many teaching positions. It is due to these reasons that there is 

an immense pressure to publish. The phrase “Publish or 

perish” initially coined by Coolidge [54] in 1932 is now 

becoming a harsh reality. 

The emphasis on publishing has decreased the value of the 

resulting scholarship as scholar must spend time scrambling to 

publish whatever they can manage, rather than spend time 

developing significant research agenda. The pressure to 

publish-or-perish also detracts from the time and effort 

professors can devote to teaching undergraduate and post-

graduates. The rewards for exceptional teaching rarely match 

the rewards for exceptional research [55], which encourages 

faculty to favor the latter whenever they conflict. Many 

universities do not focus on teaching ability when they hire 

new faculty and simply look at the publications list [25]. This 

single-minded focus on the professor-as-researcher may cause 

faculty to neglect or be unable to perform some other 

responsibilities. This pressure to increase the number of 

publications has led to unethical practices and waste full 

research. 

LOOPHOLES TO MANIPULATION PRACTICES 

A journal paper reports on a finished piece of research or some 

significant achievement or a discovery made in a certain field 

of science [38]. [8] Questioned about how many duplicate and 

fake publications are in scientific Literature.  In 2009, a 

systematic survey was carried by [12] in which scientists 

admitted to have fabricated, alteration in findings, falsified 

results, modified data- a serious misconduct that puts stake  on 

the image of scientists as objective seekers of truth the display 

of lack of integrity is damaging the reputation of the  fraternity 

as whole. A software method was provided by [8] to detect 

duplicate and fake publications. However, there is no universal 

procedure for checking the technical accuracy because the 

research techniques that researchers employ are varied as the 

fields themselves. Verification strategies to ensure both 

reliability and validity, some broadly accepted practices in 

fields of engineering, experimental observations must be 

shown to be reproducible in order to be creditable, checking, 

rechecking data to ensure that the interpretation is valid and 

also submitting the results to peer review. Peer review is 

regarded as the gold standard for research evaluation. Peer 

review is the stepping stone to publication,  Peer review helps 

validate research, establish a method by which it can be 

evaluated and increase networking possibilities within 

research communities. Many times peer review process is 

being compromised which has led to increased incidents of 

retracted papers [40]. A report [31] emphasizes on research 

reproducibility. Usually the published articles omits the 

parameters used, values, function, invocation sequences and 

other computational details which are critical for replicating 

results. [31] [27] [16] shared the necessity of data sharing and 

called for data and code be made available so that published 

computational results could be replicated. Nevertheless, the 

time-lag from bench to journal is decreasing and the pressure 

to publish mount with the increased chance of duplicated 

research and competitiveness. The following section 

represents a collection of data manipulation practices and its 

forms. 

 

The Extent and Consequences of Data Dredging 

Large amount of data is available in information industry and 

it is exceeding day by day. Data has evolved from a pure 

byproduct of value creation processes to a strategic resource 

and – in some cases – to a product in its own right. The 

growth of data and database has resulted in development of 

new technologies and tools to process the data into useful 

information [66].  The means and approaches to manage data 

are currently undergoing significant changes. Data mining 

covers vast research fields [39] [45] [23] [67]. Data Mining 

requires Data preprocessing which includes stages of data 

cleaning, data integration and data reduction [42] at this stage 

one of the types of bias which could be done is data dredging 

also called data snooping /data fishing it refers to the practice 

of misusing data mining techniques to show misleading 

scientific research [15]. Data snooping occurs when a given 

set of data is used multiple times for the purpose  of inference 

or model selection this increases the possibility that any 

satisfactory result obtained is due to chance rather than any 

merit inherent in the method yielding the desired results. There 

the point to be noted is Data Snooping could be done 

professionally and ethically, or misleadingly and unethically, 

or misleadingly out of ignorance.  Data 

snooping misleadingly out of ignorance is a common error in 

using statistics. The problems with data snooping are 

essentially the problems of multiple inferences [22].  Another 

common term for data dredging in scientific research is P-

Hacking [5] described as a form of data manipulation wherein 

only selected data is included so to obtain a statistically 

significant result usually instigated with an aim to obtain 

positive result prioritizing over the actual observations. The 

urge for novel, confirmatory, and statistically significant 

results leads to substantial bias in the scientific literature. 

 

Misappropriation of Credit 

A published paper is a pathway to communicate research with 

the world. The archetypal image of a researcher publishing 

study findings as a lone author is long passé. Research is now 

primarily a collaborative and often an interdisciplinary 

endeavor, this shift has echoed a pattern of scientific 
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publications in which the author list has lengthened 

significantly often termed as ‘mass authorship’ or ‘kilo-

authorship’ with some papers having thousands of authors. 

[24] sees a motivation factor in rise of shared authorship 

because Research Authorship not only confers professional 

advancement in academia it is also a yardstick for scholarship 

and promotion. However an author [18] is a person who 

provides a substantial intellectual contribution in research 

planning, investigation, data acquisition analysis and writing. 

Presumably, if a researcher is a part of collaborative team and 

does not participate in team’s writing process, reviewing and 

approving the final version of the manuscript a situation may 

be compromised where intellectual contribution and  

accountability of author contribution becomes questionable 

[3]. In addition, one could drive a message that huge 

manpower and effort is needed to replicate the research and 

carry it forward.  [29] Warned on the rise in ‘guest-authors’ 

and ‘gift authorship’ which is causing the academia to rethink 

how it assesses the worth of academic publications. 

References play a crucial role in scholarly and scientific 

writing for they allow the reader to explore in more detail a 

given line of thinking or evidence. For these reasons, it is 

important that authors strive for accuracy when listing 

references in manuscripts [11]. Unfortunately, it appears that 

some authors intentionally cite their own work regardless of its 

relevance, in an attempt to manipulate their own articles 

impact factor the consequence of such misuse can be profound 

[33]. Ghost authors are professional writers who provide 

substantial inputs but do not share authorship [47]. They are 

usually “pay-for-hire” writers using a writer who was not 

involved to generate the manuscript becomes murkier as it 

raises a doubt about the extent to which the external person 

had made substantive changes to the research work for the 

sake of grammatical assistance [24].   

 

Lack/ Intended Omission of Negative Results 

The Onus of research publication is to demonstrate originality. 

There is increasing concern that most published findings are 

on Positive Findings, the audit culture emphasis on positive 

findings by systematically excluding the negative finding/null 

results [53]. Many experimental results are never published for 

a large number of these come down to the data being negative 

and publishing negative findings are discouraged as they don’t 

attract attention or citations and so they threaten journal 

impact factors [46]. But is this really the best approach to 

scientific results? What is the level of acceptability of negative 

results in research? Publishing positive results skews the 

scientific literature by only including chosen pieces of 

information [1] termed negative results as important, if not 

reported a non productive or flawed concept may continue 

causing a huge waste of time and resources, as other 

researcher considering the same questions may perform the 

same experiments. [49] pointed out that sharing negative 

findings can be valuable to the researchers in a number of 

ways, for example, by helping them to avoid repeating the 

same experiments, readjusting their research plans as well as 

encouraging new hypothesis building. 

 

Unethical use of Salami Slicing 

One of the agreeable aspects of editing a research paper is 

dealing with publication ethics. In recent times, the usage of 

least publishable unit has gained pace termed as salami slicing. 

Salami Slicing consists of splitting data from the same 

research into small units, each of which is published 

separately. This practice is neither new nor entirely culpable 

[26]. The question: When is Salami Slicing justified? If a 

research work is so extensive that it involves several research 

segments across discipline then dividing the research into 

several papers should not be criticized, as some topics could 

be too large for a single publication [21]. For example, studies 

that are performed using longitudinal data with several 

outcomes may warrant independent publication here it is the 

responsibility of author to ensure there is no overlap between 

research papers; in this case it is prudent to declare the journal 

editor regarding the previous publication at the time of 

submission that the data set presented in that paper is a part of 

larger study but when a researcher borne to the trap of ‘publish 

or perish’ employs salami slicing to increase their volume of 

publications it becomes an unethical practice. Salami Slicing 

may allow a researcher to progress of greater number of 

publication they can enlist but in long term the cost of 

unethical use of salami slicing diminishes the value of each 

publication, it also encourages fabrication of data, increases 

redundancy and unnecessary extrapolations of results [35].  

 

Research Misconduct 

Inaccurate data in scientific papers could be a result from 

honest error or intentional misconduct. Data fabrication occurs 

when actual study is not carried instead a fake data is used 

[57].  Data falsification is seen where the researcher did the 

experiment, but then changed some of the data [2]. Often 

termed as Data beautification in which data is altered, omitted, 

manufactured or misrepresented in a way that fits the desired 

outcome. Plagiarism threatens the foundations of knowledge.  

[65] [42] [34] have addressed and discussed plagiarism as a 

manipulative research practice that affects research Integrity. 

In general term, when an original idea of a published research 

work is used as source of inspiration without proper citation or 

sharing the credit it is considered as plagiarism. The frequency 

of plagiarism [60] is increasing and development of 

information and communication technologies facilitates it 

nowadays rarely plagiarism is a copy paste of a research work 

it ranges widely like borrowing subsets from previous 

publications, composing collages of works from different 

genres, changing the perspectives of the same research. 

Simultaneously, thanks to the same technology, plagiarism 

detection software is developing [63] [20]. There are several 

possible approaches for finding similarities in a given base of 

documents [7]. Quality is assessed on the basis of adequate 

evidence, while best results of the research are accomplished.  

Plagiarism Induces Pointless Research. It obstructs the work of 

scientific journals fighting plagiarism leading to waste of 

resources and time [32] [14]. 
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CONCLUSION 

This review focuses on behaviors that can falsify or bias 

scientific knowledge.  The point, the problem is not confined 

to a bias published result. In many academic researches, 

grants/ funding are involved to carry a research forward. Thus 

data manipulated in an individual study could lead to other 

researchers exploring the same hypothesis; this will result in a 

significant waste of time and money. Further intentionally 

manipulated data obtained from different individual studies 

could drastically change results of systematic reviews and 

meta- analysis. A research outcome driven from manipulated 

data may lead to faulty decisions. Lower research quality, 

falsification, manipulation could affect the research 

productivity lead to wastage of opportunity, manpower and 

effort. To help sustain the reliability of Research a 

comprehensive assessment is needed to cross check 

discrepancies, greater policy relevance in scientific journals 

should encourage a systematic, objective, transparent means of 

evaluating and synthesizing evidence to sustain researcher 

ethics.  
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