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Scheel et al. (2021) note that if what is published as scientfific literature were an accurate
representation of the results obtained by researchers, it could be possible to infer what is
frue about the topics studied. However, those authors highlight that what is finally
published is just a biased view of the reality investigated. This bias, as is systematic, causes
aggregation not to cancel errors but even worsens the situation drifting away from a
faithful representation of reality.

There is a strong tendency to publish only those outputs that obtain positive results; that
is, where the hypotheses are supported, and the experiments generate the expected
results. Meanwhile, a giant corpus of research, in which the results are not conclusive,
experiments fail to produce the expected results, or the hypotheses are not supported,
are simply forgotten and remain forever unpublished and unknown for any other
researcher forming what Lemaire et al. (2021) label as dark science; maybe, better,
hidden science. This problem is known as the file drawer effect, or publication bias, and
could be defined (Dickersin, 1990, p.1385) as 'the tendency on the parts of investigators,
reviewers, and editors to submit or accept manuscripts for publication based on the
direction or strength of the study findings."' This bias and its consequences have been
attracting the aftention of researchers several decades ago. Dickersin points to Sterling
(1959) as one of the first authors to highlight the problem that results from rejecting
negative findings while accepting only positive ones. Sterling analysed the published
papers in four major psychology journals; his results were overwhelmingly clear: only 8 out
of 286 papers reported negative results. None of them was a replication of a previously
published experiment. On the same line, Smart (1964) reported that for psychological
journals, studies with negative results accounted for less than 10% of the total volume of
published papers, while the real proportion of 'unsuccessful' research was much higher.
Recently, Allen and Melher (2019) indicated a wider range 5%-20% of null findings
published, but this proportion is still much lower than the distribution observed in
preregistered reports and Scheel et al. (2021) found 96% of positive results in standard
Psychology literature, while this percentage dropped to 44% in registered reports (which
is also a —lesser- biased representation of actual research). Consequently, published
science in fraditional journals is not a faithful representation of research results, but a
misleading and biased depiction that systematically ignores an enormous corpus of
research.

But, what kind of pieces of research are buried in those file drawerse Lemaire et al., (2021)
indicate that the hidden science is mainly conformed by:
(1) findings that are not statistically significant, null findings, which could be
categorize into:
a. inconclusive findings
b. conclusive findings
(1 replications
(1) research with weak designs, or flawed experiments
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Usually, research with inconclusive findings (la) and those with weak designs (lll) do not
pass editorial or reviewer filters and consequently are less likely to be published in ranked
journals. This is logical, given that their relevance for an average reader is lower.

Replications (ll) are also less likely to be published, at least for those replications which
confirm reported results; maybe replications that obtain  unsuspected results,
contradicting published results, have better chances (Lemaire et al., 2021). However,
replication is exiremely relevant given that in educational contexts orthodox
experimental designs are almost impossible to implement, even if we try, and -as studies
cannot employ samples that fully reflect diversity- generalisation is limited (Taber, 2019).

For us, in educational research, as well as in other critical areas such as medicine or
pharmacology, the problem of keeping so many research unpublished is related to null
conclusive findings (Ib). This kind of research is often kept by the authors unpublished,
who even do noft fry to send it fo journals, who prefer positive results given to the higher
possibility of receiving more citations (Fanelly, 2013). However, the consequences of
keeping this research unpublished are fremendous and extremely costly.

It is true that as editors and readers of educational papers, we are initially more interested
in papers that report innovations, ideas, or materials that could be helpful in improving
the teaching-learning process, helping our students better acquire the desired
competencies. This kind of research is able to provide us with insights about what could
be done to improve; they inform us how to obtain good similar results to those reached
by the authors.

However, those papers that report negative results,
with well-designed experiments, relevant data, and
proper samples, are equally important. They tell us
what bo NOT WORK, which paths are not worthwhile
to follow, and which innovations are not valuable to J
be implemented, acting as a danger signal. If the *
readers, teachers, are aware of positive and -

negative results, they could better choose which

innovations are more likely to be successful for their

students. Let us remember that the implementation nn“ﬁEn

of innovations is costly, maybe not in financial terms,

but certainly in personal terms. Bad previous H“.l anmm

experiences with weakly designed innovations
have a strong influence on the —negative- attitude
of students, teaching staff, etc. against new Image by Wepik on Freepik
‘experiments' (Arquero, 2016), even if the new one
is better designed and grounded.

Recently, we highlighted (Arquero, 2022) that any changes in educational processes
must follow a utilitarian objective and must respond to a process of rigorous analysis and
reflection that, at least, contemplates the following questions.
1. Which is the problem that | want to solve?
2. What are the causes of this problem, and can they be solved by our field of
action?
3. What proven solutions or alternatives are there?
4. Are they applicable (efficiently) in the context of our problem?
5. Are they sustainable over time and capable of surviving a generalised
application?

The answers to questions 3 to 5 require a process of critical analysis of the literature to
consider the best alternatives. If the literature only covers positive results, ignoring
negative ones, we could never be aware of which innovations could fail, and why!
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Consequently, we are doomed to fry once and once again the same inadequate
“solutions” because only the successful cases were reported.

The literature on innovations is useful as far as the results are transferable, in other words,
the results are replicable! This is why we insist in EDUCADE that articles reporting the results
of educational innovations should always include an analysis of the key aspects that
have influenced the positive results, especially if there are contextual factors that cannot
be reproduced in other areas, and a reflection on the limitations and factors that prevent
their generalisation. This allows a proper assessment of the usability by other teachers in
other subjects and contexts (transferability-replication). But it is not possible to properly
know if a certain treatment has (or not) chances of success if all negative results are
hidden!

In educational research, the bias towards positive results is extremely costly because it
impedes the proper balance of the pros and cons of any educational intervention.
Therefore, negative results in education, if those results are conclusive, are as relevant as
positive ones. The reflection on the key factors that could motivate the negative results is
essential, so the readers could have a more complete view of things that could be done
and (extremely important) things that should be avoided or done with extreme caution
to prevent failure.

We should also remember here that subjects are different, students enrolling in different
degrees have substantially different personal characteristics, motivations, attfitudes,
previous knowledge, etc. (e.g., Arquero et al., 2015; 2017; 2024), so we could not expect
that innovations that are working perfectly well for certain students at a certain degree
could give the same results with other students in a different degree. The objectives of
such programmes, the competences to be developed, the characteristics of the
contents to be taught, and the personal characteristics and profiles of the students are
completely different (Arquero, 2022), with some of the acting as barriers (e.g. Arquero et
al., 2022; 2023). Consequently, replication should be contextualised paying attention to
differences (Elias et al., 2003); and we insist, negative-conclusive results should be
reported, and positive results need to be published explaining clearly the limitations that
future users could find to replicate, transfer, or generalise their findings (e.g. Gonzalez et
al., 2014). This information could act as a clear warning in an area in which 'Trial and error'
approaches are something that cannot be afforded.

We all, editors, reviewers, and also authors, must commit to present a complete view of
relevant research results. Papers should be presented and accepted on the basis of their
methodological rigour and potential relevance, taking info account that reporfing no
substantial effect in a certain innovation is as relevant as if the results were positive. If
reviewers and edifors are more committed to accepting such papers, the authors could
find a motivation fo send these results to journals instead of keeping them in a drawer
forever. If not lucky enough to be published, research registers and repositories could also
play a role to disseminate such results (Dickersin, 1990) and are often used to conduct
meta-analyses. If meta-analyses and systematic literature reviews are conducted over a
biased corpus of research, their results are going to be biased (Olson et al., 2002).
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