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THE PLACE OF PREDICTIVE RESEARCH IN SCIENCE EDUCATION 
 

Dr. S. W Wodi 
 
Abstract 

This paper underscores the importance of predictive research in science 
education for analyzing and discussing scientific information in research 
reporting. The paper takes a cursory look at what makes qualitative research, 
its time tested methodological structures of research problems the theoretical 
framework, hypothesis, data, results, discussion and conclusion. The paper 
then makes a case for logical congruency in scientific research reports and 
made some recommendations. 

 
Introduction 

The need for a predictive research in science education has become very urgent. As a research 
community, we have often struggled with the problem of how to recognize sound, acceptable and 
qualitative research so that standards of quality can be applied in the judgment of manuscripts. There 
are two major pit falls to which we would like to point out by drawing attention so as to make some  
comments on them. Now, the issue is whether qualitative research is recognized as research at all, as 
opposed to what Roberts (1996) considers as “Parochial storytelling or incestuous opinion swapping 
or unproductive navel-gazing...”. Indeed, to accept this position is in it self a complicated issue which 
has at least two intertwined parts: 
 
Problems Identified  

(a) The quality of an individual piece of such research, which of course is very much a 
function of (b) the argumentative structure of the research report itself. Both of these are problems we 
have found to be re-occurring in an increasing magnitude in manuscripts to be reviewed for possible 
publication, even in dissertations submitted to award committees, and sometimes in published articles. 
The first is the temptation for a researcher to make “case story” for a case study. The second, not 
unrelated problem is the sense one gets from one qualitative research that the report does not give 
much depth analysis significant enough, and not very systematic. As a community of researchers, we 
need to be individually self-policing about the quality of our collective knowledge base, and we hope 
that these comments will be of immense help towards that end. As regards the first point, we did not 
invent the term “case story” since it is essentially a narrative presentation of data, but one that lacks a 
point and does not make an argument, even-though the analogy in a quantitative study would be in a 
data table. In that case, what reviewers would recommend is the publication of a data tailed about 
which no point is made or conclusion drawn? Regarding the second pitfall, the cluster that goes by the 
name “qualitative methodology” has a greater potential than the cluster we all call quantitative 
methodology.” What a stereotype to offer a deeper understanding of the “qualities” of events and 
phenomena in science education hence its name. It is an understanding of a different sort. Sometimes, 
a meaningful speculation on science education events requires either increasingly thick description or 
fresh conceptual framework, to allow for claims to be made about what kind of and how appropriate, 
rather than how many or to what degree. These are not predictive research however as getting a 
thicker description does not mean just adding more details willy-nilly. But for sure, it will be non 
controversial to say that one’s observations should have a theoretical trust behind them, and a 
conceptual framework that will guide what one is looking for. Part of the quality of a piece of 
qualitative research, then, lies in the sophistication and appropriateness of the conceptual 
framework(s) brought to bear in the study, together with discussion of what makes them salient to 
science education phenomena. The better the conceptual framework(s) and the discussion of them, the 
more likely the research report is to be satisfying on systematic grounds and, therefore provide the 
depth of understanding that qualitative research has to offer as its special contribution to knowledge 
building. 
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Pitfalls Identified  
Brief elaboration will be made on the assertion we are making about the two pitfalls of 

qualitative research already identified. We believe that predictive research in science education should 
be looking at the basic structure of a knowledge producing argument patterned along side Stephen 
(1969) as cited in kahu and Rollnick (1994) classic work. The uses of Arguments (1969) in Adewola 
(2002) when quality of knowledge building is at issue, it may not matter whether the research is 
qualitative or quantitative. What matters most is the predictive nature of the research. However, one 
reason, is that, it is easy to pass judgment on a quantitative study since we tend to lean heavily on the 
time tested methodological structures of problem, theoretical framework, hypothesis, data, results, 
discussions and conclusion. Meanwhile, implicit in every good qualitative research is the same basic 
structure, but often the point of such research is not so much to match a logical and methodological 
algorithm as it is to seek new understanding. 
 
Predictive Research  

Hence to take an adventure into predictive research, it may be useful to explore the experience 
of Stephen Toulmin who started by reminding us that the logical move from data to conclusion has to 
be “warranted”. According to him, these are some canon for knowledge building, some warrant has to 
authorize the steps in research in much the same way as a search warrant authorizes a policemen’s 
step in the threshold of a private property. If we as research community find that instance of 
antecedent and consequent events that match an idealized form, for instance - correlation in such a 
way that fits a definition of statistical significance, we do have the warrant to conclude accordingly on 
the form and definition. The instance of the research provides the data, the conclusion about 
statistically significant correlation readily. The argumentative structure is so well established that the 
researcher’s argument is virtually algorithmic. This is the step to predictive research in science 
education. 
 

Although in qualitative research there is an exact parallel, but the warrants are not necessarily 
as familiar in predictive research. A wide variety of fields of scholarship can be tapped for conceptual 
categories, distinctions, and relationships to provide warrants for conclusion based on investigating 
the qualities that exist in science education events, encounters, intentions and so forth. We do not 
mean to suggest here that qualitative studies in science education are all “applied” in something else”; 
education studies have their own conceptual and ontological frame-works. But as human encounters 
science education, events of whatever kind are multifaceted and explanations for them can and should 
draw heavily on a wide range of aspects of our intellectual heritage including, but not limited to 
educational studies. This is where predictive research comes to play as a tool to forecast educational 
studies particularly in science education research activities. Indeed, lying behind warrants, so to speak 
is a different kind of knowledge building entity which Toulmin calls “backing”. It is at this level, we 
argue that knowledge-building systems inherent in qualitative and quantitative research approaches 
can be found to differ profoundly. The ones associated with quantitative research are built very much 
around metaphysical aspect for the form and mechanism of things and events, whereas the knowledge 
building systems associated with qualitative research tends towards the situations and integration 
which things and events can be seen to display. Those four knowledge systems have been examined 
systematically by Pepper (1942) as cited in Hensley – Brown (2003). His description of them is so 
well laid out that when it comes to acceptability of qualitative research as a” research at all”, we need 
to look beyond the rigor and structure of its arguments. It is of necessity to point out that, both 
qualitative and quantitative approaches to research can be seen to be rigorous, and reports based on 
them can be appraised according to the quality of their argumentative structures. What seems to cause 
researchers of different persuasion to take pot shots at each other is their loyalty to the metaphysics of 
quite different knowledge-building systems. Quantitative research, according to Pepper, enable 
researchers to generate accounts that locate and explain events in terms of space, time, number, and 
determinism, and he pointed out that the strength of such accounts are more on the side of precision 
than scope. Against that, qualitative research approaches allow for explanation based on the qualities 
of events, in terms of categories such as situations and integration or wholeness - stronger on the side 
of scope than precision. Throughout the intellectual history of the Western world, these two broad 
approaches to knowledge building have co-existed. Their capacity to provide a “take” on events in 
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science education or any thing else, is complementary rather than competitive. It is around these 
issues that we should listen carefully to please in the literature to respect the complimentarily of the 
two approaches, pleas for researchers to be tolerant of and try to understand one another’s 
metaphysical preoccupations, so as to advance the frontiers of predictive research in science 
education. Even though it requires an enormous responsibility on the part of the different research 
groups in respect to their respective pre-occupation to rigor and quality, a pre-occupation that is 
diluted in precision which means faithful and strict adherence to the well established canons of 
inquiry should be explored. This should be so while judging manuscripts for publications which entail 
appraising an instance of a relatively familiar methodology, especially for science education 
researchers who are steeped in the investigative traditions of the natural sciences. The conclusions 
which such studies can make are defined by the formal points of the methodology; “this correlation is 
significant beyond the influence of chance”. The experimental group significantly outperformed the 
control group since “that set of mean is significantly different on the basis of ANOVA”. The 
conclusion to be made by qualitative studies however is more varied and tends to be more of the types 
that can assist us understand this situation better as we now have a systematic account of the qualities 
of the events. The differences are not trivial. A research community devoted to making practice more 
intelligible, as we are, is a community ultimately in search of explanations. In the two broadly 
different knowledge-building systems mentioned above, there is a different concept of when it is that 
one has an explanation. For instance, Hanson (1971) cited in kratochwill (2004) conceptualized the 
difference in the context of the ritual sciences, and argued of taking the best from the two extreme 
views. The one he called “formalism”, and the other “sensationalism” or “formless empiricism” 
stressing an over reliance on familiarity with phenomena not sensational in the sense of “Spectacular”. 
He used the account by Hempel and Openheim (1971) cited in Elliot and Travers (2000) as the 
epitome of a formalist’s concept of having an explanation and a practitioner’s tacit unarticulated 
knowledge as epitome of the other extreme view. 

 
The Hempel-Oppenheim account of explanation and prediction is surely a theoretician’s 

delight. It suggests that an explanation of X is not rubbing of one’s nose into X or an attempt to 
empathize with the “pure essence” of X, rather it is an inferential linking of X with a variety of other 
non- problematic data, or data claims. Now what empirical counter posture is to be adopted in 
contrast? Perhaps it is this: there is no substitute for old-fashioned familiarity when one seeks to 
understand a subject matter. Truly, there is little to be explained (at least about fish) to the old 
fisherman who has lived all his life with net and hook, gaff and oar. What will the twenty-year-old 
ichthyologist explain to him? Deep and abiding familiarity with a subject matter can render it totally 
to understand unproblematic and comprehensible research, sometimes in the face of a total lack of 
theoretical or inferential sophistication. Having sketched the extremes though, Hanson pointed out a 
weakness in the formalist position to wit,. “Explanation (in Hempel’s sense) may be possible without 
understanding” and in the experience base, but unarticulated sensationalist position. Our fisherman 
could not explain (to others) seasonal spawning. Wanting the best of the extremes, Hanson asks: what 
can be wrong with our seeking examples of scientific theory which are capable both of explaining 
what Hempel has said and providing understanding and illumination of the nature of the phenomena 
in question. Even if distinguishable, the two are genuinely worthwhile objectives for scientific 
enquiry; they are wholly compatible. It may be noted that the second is unattainable without the first, 
so although Hempel’s account of explanation may not be sufficient, it seems to be necessary. 
Ontological insight, unstructured by precise argument and analysis, are mere speculation at best and 
navel-contemplarity/and twaddle at worst. 
 

The use of extremes is a rhetorical device of course the researcher’s tacit knowledge is 
portrayed as lacking in system and the formalist’s abstraction as lacking substance. Hanson’s struggle 
over conceptions of what an explanation “really is” in science reflects the substantial turmoil 
experienced by the philosophy of science in this century. The Hempel Oppenheim account, focusing 
as it does on the “logical form of an explanation was judged to be too narrow an account. A number of 
philosophers, Toulmin among them, argued for an account of explanation which includes attention to 
“substance” as well as form, to the “understanding” that an explanation affords and partly because 
there were abundance of scientific researchers who were developing explanations that could not be 
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accounted for by strictly logical account. For instance, Shaper (1965) cited in cook and sharp (2003) 
noted that “there is a type of explanation, in terms of “models” that, while common in the sciences, 
does not meet the Hempelian specification”. In his introduction to “philosophical problems of Natural 
Science, shaper’s lays out this and a number of other mid century dilemmas in the philosophy of 
science. See-sawing back and forth between form and substance to get an adequate account of what 
scientists were reporting as their explanations is a striking feature of philosophy of science at that 
time; we would submit that knowledge building in science education is going through similar 
evolutionary turmoil. 
 

Therefore, since educators should lay more emphasis on predictive research approaches by 
following a cue from the natural sciences. 
 
Conclusion 

Let us return to a few comments about the two major pitfalls that seem to characterize 
unsatisfactory qualitative research reports. The first problem involving the presentation of “case 
story” without a point or conclusion that results in a report which exhibit such serious flow in 
argumentative structure that may not really contribute to knowledge, hence there is nothing to be 
gained by taking up a journal space. The second pitfall, namely insufficient utilization, presentation 
and/or discussion of appropriate conceptual framework, is a failure at another level of Toulmin’s 
argumentative structure that character and substance of the warrants upon which the conclusions were 
based as Hanson’s account. The experienced practitioner failed to substantiate the warrants as known, 
so that the conclusions float free of any underpinnings once such reports fails to do advance 
knowledge building and so does not deserve journal space. 
 

Furthermore, in conclusion of this paper, it seems to one that some points about the enterprise 
of science equation research are self- evident. As a research community, we are devoted to making it 
possible for practitioners, including ourselves, to “improve” science education by understanding and 
explaining its events and phenomena better, more deeply and more systematically. It follows that 
whatever approaches to research are used, the aim of doing research is the same. Qualitative research, 
to the upstart, is still on the defensive, in one’s view. Qualitative research reports that either have no 
point/conclusion or shortchange the reader at the level of the substance and upshot of conceptual 
frameworks and warrants, threaten the very fragile niche that sound qualitative research has 
established. Lack of rigor and quality can only feed the impression that the approach itself is not 
research at all. The more instances the research community sees, the stronger the impression, thus the 
need for a predictive research. 
 
Recommendations 

1. Science education researchers should be able to have the ability to predict the future in their 
study in other to be relevant in modern research demands. 

2. Science education researcher should adapt the natural science approaches in their study, which 
is anchored on predictive inference. 

3. Contributors to science education research should strictly follow a standard in the qualitative 
research format which has been identified by Touliman and his group. 

4. Contributors to science education journal should design appropriate conceptual framework 
before embarking on the actual research. 

5. Proper data is vital in assessing the need to follow the application of formal methodology and 
related data for science education research. 
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