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Quantitative Research: From Scholars’ Paradigm Debate to Students’
Psychological Anxiety

Taye Alamirew?
Introduction

People tend to rely on several information sources like logical reasoning,
expert opinion, personal experience, tradition, intuition, common senses and
beliefs to decide what is right or wrong (Ary et al, 2010). However, the past
experience of others or personal experience may be inappropriate for new
problems, experts or authorities may be distant from the realities and
complexities of a particular situation, tradition is useful as long as it is not
based on a notion of an idealized past, intuition may be subject to bias, logic
may be based on false premises, in a nation or community of cultural
pluralism, determining what is ‘right’ may be difficult. In other words, each of
these sources is legitimate in some situations and yet, in other situations,
each source may be inadequate as the only basis for making true decisions.
Research- a systematic process of collecting and analyzing data for some
purpose - is another source of information and it is a better source of
knowledge than one’s own experience, belief or intuition alone. People
undertake research with the motive to 1) get a research degree along with its
consequential benefits; 2) face the challenge in solving the unsolved
problems, i.e., concern over practical problems initiates research;3) get
intellectual joy of doing some creative work;4) be of service to society; and 5)
get respectability (Kothari, 2004).

Historically, there has been a heavy emphasis on quantification in science.
Mathematics is often termed the “queen of sciences” and those sciences like
physics and chemistry that lend themselves to quantification are considered
as ‘hard’ sciences (Lincoln and Cuba, 2000). Less quantifiable areas such as
biology and particularly social sciences are referred as ‘soft’ sciences. The
received view of science (positivism) focuses on efforts to verify (positivism)
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or falsify (post positivism) a priori hypotheses most usefully stated as
guantitative propositions or propositions that can be easily converted into
precise mathematical formulas expressing relationships. However, critics for
the conviction that only quantitative data are ultimately valid or high quality
emerge from social scientists on the conviction that human behavior like that
of physical objects cannot be understood by quantification but with
references to meanings attached to their activities.

Quantitative studies have been linked with ‘positivism’ and qualitative studies
with ‘interpretivism’ paradigms, which are the opposing ends of one
continuum. Positivism originates from the natural science model, which
insists on neutrality and objectivity, and its purpose is to adhere to what we
can observe and measure. The positivists’ basic beliefs are that the world is
external and objective, observer is independent and science is value free. A
positivist researcher focuses on facts i.e. looks for causality and fundamental
laws, formulates hypotheses and then tests them (Saeidi, 2002).

Qualitative research is commonly associated with interpretivism which holds
a position that we each interpret our view of the world based on our
perception of it. This theory stresses that people behave and interact based
on how they interpret specific symbols, such as language, in their lives. The
basic beliefs of this paradigm are that the world is socially constructed and
subjective, observer is part of what is observed and science is driven by
human interest. From this perspective, the researcher focuses on meanings
by trying to understand what is happening, takes a holistic view of the
situation and develops ideas through induction from data (Saeidi, 2002).

The objective of this article, through a thorough literature review, is to:

e summarize the quantitative-qualitative paradigm debates among
natural and social scientists;

e discuss psycho-social challenges of doing quantitative research by
social science students; and

e suggest possible means for the debates and anxieties students face.
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Literature Review
Overview of Paradigm War

The debate about qualitative and quantitative research paradigms has been
ongoing since the mid-nineteenth century. A paradigm can be defined as a
“set of ideas, assumptions and beliefs that shaped and guided [the activity of
a particular scientific community]” (Jackson, 2003, p. 37). The paradigm thus
provides a fundamental link between the different research activities in a
disciplinary field.

Hitchcock and Hughes (1995, p. 21) suggest that ontological assumptions
give rise to epistemological assumptions; these, in turn, give rise to
methodological considerations; and these, in turn, give rise to issues of
instrumentation and data collection. This view moves us beyond regarding
research methods as simply a technical exercise; it recognizes that research
is concerned with understanding the world and that this is informed by how
we view our world(s), what we take understanding to be, and what we see as
the purposes of understanding.

Thomas Kuhn (1970) also argues that the history of science is a history of
revolutions wherein scientific paradigms have emerged, suffered crises, and
been replaced by competing paradigms. In order for a school of scientific
thought to ascend to the status of “normal science,” it must meet the criteria
for paradigms. That is, it must have generated firm answers to the following
guestions:

e What are the fundamental entities of which the universe is
composed?

¢ How do these interact with each other and with the senses?

e What questions can legitimately be asked about such entities and
what techniques employed in seeking solutions?
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Answers to these questions reveal sets of assumptions that distinguish
fundamentally different belief systems concerning how the world is ordered,
what we may know about it, and how we may know it. Based on Kuhn’s
notion, Hatch (2002) suggests five research paradigms: positivist, post-
positivist, constructivist, critical/feminist, and poststructuralist and tries to
present an abbreviated answer to the question: What is the nature of reality?
What can be known, and what is the relationship of the inquirer to what is to
be known? How is knowledge gained? What forms of knowledge are
produced?

Positivist Paradigm
Ontology- What is the nature of reality?

Positivists are realists who believe in an objective universe that has order
independent of human perceptions. Reality exists and is driven by universal,
natural laws. Positivism treats reality as being componential, that is,
consisting of components that can be taken apart for study, separately
verified, then put back together again.

Epistemology- What can be known and what is the relationship of the
inquirer to the known?

The world has order, and it is possible to discover that order. The world is, in
effect, giving off signals regarding its true nature, and it is the job of science
to capture that immutable truth. Positivists claim to be objective in their
search for the truth. Researchers and the objects of their study are assumed
to be mutually independent, so researchers do not influence and are not
influenced by the phenomena they study.

Methodology- How can knowledge be gained?

Methods of choice within the positivist paradigm are those that allow for
careful measurement, manipulation, and control. A deductive model built on
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empirically verifying propositional hypotheses dominates, and experiments,
guasi-experiments, correlation studies, and surveys are widely used.
Sophisticated sampling and statistical techniques are in place to ensure
reliability, validity, and generalizability.

Products- What forms of knowledge are produced?

For positivists, knowledge equals accumulated “facts” that have been
scientifically verified and generalizations, theories, and laws based on those
facts. Most reports have a cause and effect dimension, and prediction is the
ultimate product. If conditions are controlled, positivist science can predict
what will happen when certain changes are introduced.

Post positivist Paradigm

Ontology- Post positivists agree with positivists that reality exists, but they
operate from the assumption that, because of the limitations of human
inquiry, the inherent order of the universe can never be known completely.
Reality can be approximated but never fully apprehended.

Epistemology- Post positivist researchers seek to maintain an objective
position in relation to the phenomena they are studying. Researchers in this
paradigm see themselves as data collection instruments, and they use
disciplined research techniques such as “constant comparison or “analytic
induction” to ensure that empirical data, and not their impressions, drive their
findings.

Methodology- Qualitative methods that prescribe rigorous techniques to
improve validity and reliability are used by post positivists. Low inference,
systematic procedures dominate data analysis processes, and frequency
counts and low-level statistics are sometimes used.

Products - Knowledge forms produced in this paradigm include analytic
generalizations, descriptions, patterns, and grounded theory.
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Generalizations are induced from systematic analyses of data that take the
form of searches for patterns. When potential patterns are discovered,
deductive processes are used to verify the strength of those patterns in the
overall data set.

Constructivist Paradigm

Ontology- Constructivists assume a world in which universal, absolute
realities are unknowable, and the objects of inquiry are individual
perspectives or constructions of reality. While acknowledging that elements
are often shared across social groups, constructivist science argues that
multiple realities exist that are inherently unique because they are
constructed by individuals who experience the world from their own vantage
points.

Epistemology-constructivist researcher assert that “knowledge is
symbolically constructed and not objective; that understandings of the world
are based on conventions; that truth is, in fact, what we agree it is”. It is
through mutual engagement that researchers and respondents construct the
subjective reality that is under investigation.

Methodology- Naturalistic qualitative research methods are the data
collection and analytic tools of the constructivist (Lincoln & Guba, 1985).
Researchers spend extended periods of time interviewing participants and
observing them in their natural settings in an effort to reconstruct the
constructions participants use to make sense of their worlds.

Products- Knowledge produced within the constructivist paradigm is often
presented in the form of case studies or rich narratives that describe the
interpretations constructed as part of the research process. Accounts include
enough contextual detail and sufficient representation of the voices of the
participants that readers can place themselves in the shoes of the
participants at some level and judge the quality of the findings based on
criteria other than those used in positivist and post positivist paradigms.
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Critical/Feminist Paradigm

Ontology- for critical theorists and feminists, the material world is made up
of historically situated structures that have a real impact on the life chances
of individuals. These structures are perceived to be real (i.e., natural and
immutable), and social action resulting from their perceived realness leads to
differential treatment of individuals based on race, gender, and social class.
Feminist scholars are most interested in exposing material differences
gender makes in women’s life chances, and critical scholars focus on issues
related to race and social class.

Epistemology- Knowledge within this set of assumptions is subjective and
inherently political. Knowledge is always “value mediated” in the sense that
“the investigator and the investigated object are assumed to be interactively
linked, with the values of the investigator inevitably influencing the inquiry”
(Guba & Lincoln, 1994, p. 110).

Methodology - one purpose is to raise the consciousness of those being
oppressed because of historically situated structures tied to race, gender,
and class. Such methods have been called “transformative”, in that they
require dialogue between researchers and participants that can lead to
social change that transforms the lives of the participants in positive ways.
Data collection takes many of the same forms as constructivist research, but
the emphasis for critical researchers is to improve life chances for individuals
at the bottom of the social hierarchy, while feminists’ primary focus is on
making conditions better for women.

Products- Critical and feminist scholars produce critiques of the perceived
material world in an effort to expose the structures that ensure the
maintenance of control by those in power (e.g., capitalist economics for
critical theorists and male hegemony for feminists). The object is to reveal for
others the kinds and extent of oppression that are being experienced by
those studied.
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Characteristic Feature of Quantitative and Qualitative Research

Following philosophical assumptions highlighted above, educational
researchers, in the beginning of the 20™ century, try to adopt the “scientific”
way to study educational questions. Questions of learning were studied in
laboratories under strict control, and statistical analyses were applied. Soon,
however, some criticism arose and qualitative approaches started to gain
advocates (Mc Kenna et al., 1990). Smith (1997) analyzes the fragmentation
of the educational research community into the qualitative and quantitative
research camps. According to him, this balkanization is a result of people
engaging different vocabularies to tell different stories about research and
the work of researchers. The situation has grown into what Snow (1964)
describes as them having ‘a curious distorted image of each other’. There
are several papers which note that the division into two camps - qualitative
and quantitative - is by no means clear. Becker (1996) has considered the
problem of seeing qualitative epistemology as opposed to quantitative
epistemology. Both kinds of research try to see how society works, to
describe social reality, to answer specific questions about specific instances
of social reality. According to Becker, both rely on the same epistemology
but, to some extent, there has occurred a division of social sciences into two
scholarly communities that have constituted worlds of their own, with their
own languages, journals, organizations, presidents, prizes, and all the other
paraphernalia of a scientific discipline. For these reasons, the two
methodologies are also considered somehow intrinsically different with their
own characteristic features compared in the table below.
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Characteristics of quantitative and qualitative research methods
Characteristic Description
Quantitative Qualitative
Underlying Positivism/realism Post positivist/ interpretive
paradigm
Logic employed  Deductive reasoning: tests theory or Inductive reasoning ‘may

Purpose

Research
objective

View of human
behavior

Scope of inquiry
Design

Sample
Instruments and
Tools

Nature of reality

Nature of data
Data analysis

Results
Forms of
Report

Primary
disadvantage

hypothesis
to study relationships between
variables, determine cause and

effect, testing theory or hypothesis
Description, explanation, prediction

Behavior is regular, predictable and
measurable
Specific questions or hypotheses

Developed prior to study and
inflexible
Mainly uses large samples

depending on research objective
Uses preselected, structured, and
valid instruments like Scales, tests,
inventories, questionnaires

Objective (different observers agree
on what is observed)

Variables

Mainly Statistical analysis of numeric
data and identify relations
Generalizable findings

Statistical report substantiated by
interpretations

Superficial understanding of
participants’ thoughts and feelings,
Controlling other variables

generate theory
To examine a phenomenon in
its natural setting in rich detalil

Description, exploration,
discovery
Behavior is fluid, situational,
contextual

Broad, thematic concerns
Flexible, evolves during study

Uses small samples

In-depth  interviews, diaries,
questionnaires, field notes,
analysis of visual evidence, e.g.
films and documents
Subjective, personal
socially constructed
Words, images, categories
Search for patterns, themes and
holistic features

Particularistic findings
representation of respondents
multiple views

Narrative report with contextual
description and direct
quotations from participants
Small sample, not generalizable
to the population at large

and

Source: Johnson and Christensen (2004), and Vanderstoep and Johnston (2009)
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In summary, there are some differences between the quantitative and
gualitative research methods as shown in Table 1 above. However, there is
no justification for grading one approach superior to the other as both
perspectives of the world are equally good and each have much to offer. The
most appropriate approach should be used based on the research
guestion(s). Both quantitative and qualitative researches originate from rich
and varied traditions that come from multiple disciplines and both have been
employed to address almost any research topic you can think of. In fact,
many researchers consciously combine both qualitative and quantitative
methods in what is referred to as a mixed methods approach.

Psycho-social Problem of Social Science Students: Statistics Anxiety

Research has become very significant in all fields of a knowledge-based
society. That is why learning of research is one of the most important tasks
at the university. Busquin(2001) states that research and development are
seen as a generator of knowledge, growth, employment and social cohesion.
Greer (2000) points out that the amount of information based on research
and statistical analysis is growing. Learning of research is also one of the
most challenging tasks. Universities are investing considerable resources to
teach students research skills, but the learning outcomes of the methodology
courses are often not as good as expected, not even after several courses
(Garfield & Ahlgren, 1988).

Quantitative methods and statistics courses in particular have been noticed
to cause problems in many disciplines, such as in education (Onwuegbuzie
& Daley, 1998), in psychology (Townsend et al., 1998), in sociology (Filinson
& Niklas, 1992), in social work (Green et al., 2001), and in social science in
general (Zeidner, 1991). Social work educators in general, and teachers of
research in particular, “know” from their interactions with students that social
work students are highly anxious about taking research and statistics
courses (Wilson and Rosenthal ,1992). The research literature also suggests
that students’ difficulties do not decrease during education. On the contrary,
attitudes toward research become less positive (Siegel, 1983). The
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difficulties that students experience in quantitative research courses may
result in poor learning and low course grades, but they may also have wider
implications. Students with difficulties may not interested to take voluntary
courses in quantitative methods, the methods used in their course work may
be restricted by the difficulties, and they may have difficulties in completing
degrees (Kiley & Mullins, 2005). The difficulties may even be reflected in
students’ views on their future work and selecting a job (Onwuegbuzie,
2000). It is also possible that the difficulties experienced during university
studies have an impact on how prepared someone is to carry out certain
tasks when employed and on the quality of the work done.

Motivational and emotional factors: Anxiety about Statistics and
Research

The goal of teaching of research at university is to prepare students with
research skills to be able to conduct research-related tasks in their future
work. Emotional and motivational factors are always present in all learning,
but in quantitative methods and statistics courses at university they are
particularly visible. While teachers try to teach students the contents of the
subject area, students having problems with learning may experience a wide
range of emotions that impede learning. According to Gal and Ginsburg
(1994), while statistics educators have focused on improving the cognitive
side of instruction( i.e. the skills and knowledge that students are expected to
develop), little regard has been given to non-cognitive issues, such as
students’ feelings, attitudes, beliefs, interest, expectations, and motivations.

Anxiety about Statistics

Statistics anxiety has been characterized by extensive worry, disturbing
thoughts, mental disorganization, tension, and psychological arousal that
arise in people when exposed to statistics content, problems, instructional
situations or evaluative contexts (Zeidner, 1991). The questions in statistics-
anxiety questionnaires usually concern emotional states, such as feeling
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anxious about using statistical tables, reading a formula, or signing up for a
statistics course (Zeidner, 1991).

Statistics anxiety has been found to be a serious problem in quantitative
methods and statistics courses to many university students, for example in
social sciences (Forte, 1995; Townsend et al., 1998). In a study by Wilson
and Rosenthal (1992), 51% of the social science students reported moderate
anxiety about research and statistics, while 27% reported high or very high
anxiety, and 22% low anxiety. Statistics anxiety has been also reported in
many other disciplines, such as in biology (Kelly, 1992) and in business
(Zanakis & Valenzi, 1997), but it is supposed that especially students in the
social sciences, education, psychology and other “human sciences” express
more anxiety about mathematical and statistical subjects than, for example,
students in the natural sciences ( Forte, 1995). Royse and Rompf (1992)
found that undergraduate social work students experienced more maths
anxiety when compared to students in other disciplines.

For social science, psychology and education students, statistics may be
connected to mathematics at first glance because it uses the same symbolic
language as mathematics, and also because their prior courses in statistics,
for example, in high school it might have been taught as a part of the
mathematics curriculum. According to Gal (2000a), some adults, including
highly educated ones, decide that they are not “good with numbers”. These
types of beliefs may hinder the learning of both mathematics and statistics.
The effect of gender in statistics anxiety has been found to be weak
(Benson, 1989). In a study by Zeidner (1991) on behavioral science
students, females were observed to have higher statistics test anxiety than
males, whereas males were found to have higher statistics content anxiety
than females.

Negative prior experiences with mathematics, poor prior achievement in
mathematics and a low sense of mathematical self-efficacy have been found
to be meaningful antecedent correlates of statistics anxiety (Zeidner, 1991).
Birenbaum and Eylath (1994) found that a low high school mathematics
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grade was connected to education students’ experience of anxiety about
both mathematics and statistics.

Anxiety about research

Wilson and Rosenthal (1992) have studied “anxiety about research and
statistics” which they conceptualized as a specific state-anxiety that involves
negative emotional reactions, such as tension and nervousness, occurring
upon the contemplation of taking a course in research and statistics. Their
method was to ask students to “think about taking a course in research and
statistics”, and to report their feelings about, for example, comfortable,
worried, nervous, calm, relaxed and tense (Wilson and Rosenthal, 1992, 78).
Their study was thus very similar to statistics anxiety studies, except that
they included the word ‘research’ in their theme of research.

The pioneering work of Onwuegbuzie (1997) studied statistics anxiety (e.g.
fear of statistics language, fear of application of statistics knowledge),
research process anxiety (e.g. fear of research language, fear of application
of research knowledge), composition anxiety in writing (e.g. content anxiety,
format and organizational anxiety), and library anxiety (e.g. perceived library
competence, perceived comfort with the library). These all were found to be
connected to student’s inability to undertake and to write an effective
research proposal in an introductory research methodology course. This
“research proposal writing anxiety” thus appears to involve a complex array
of emotional reactions which can inhibit the ability to formulate a research
problem, to conduct an extensive review of the literature, to develop a frame
of reference, to formulate research questions and hypotheses, to select a
research design, to define the population and sample, to develop a plan for
data collection and analysis, and to write the research proposal. On the
basis of these findings, one can assume that, in addition to different types of
anxieties, difficulties in the learning of research are connected to a wide set
of problems involving students’ beliefs, fears, views and experiences.
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A study by Zeidner (1991) on social science and education students
suggests that there would be a weak correlation between statistics anxiety
and statistics course performance. Similarly, in a study by Benson (1989),
university students’ statistical test anxiety was found to be weakly connected
to achievement. In a study by Wilson and Rosenthal (1992), US social work
students’ anxiety about research and statistics was not related to
performance on the foundation research and statistics course. Also in
Rosenthal and Wilson’s (1992) study on a social work master students’
research course, it was found that confidence in undertaking the research
course was not related to performance. In the study of Birenbaum and Eylath
(1994), neither statistics nor mathematics anxiety was connected to the
statistics-related course grade.

Students’ earlier experiences with mathematics tend to explain university
statistics course grades more than anxiety. Townsend et al. (1998) found
that university psychology students’ mathematics backgrounds did become a
significant predictor of overall achievement in a statistics course. The
students who had taken more mathematics courses had higher statistics
grades than the students with fewer mathematics courses. Although the
number of courses taken was connected to success, earlier achievement
level did not seem to be so clearly related to success at university.
Birenbaum and Eylath (1994) found that the earlier high school mathematics
grade was only weakly connected to the statistics course grade at university.

Anxiety seems to be a complex concept, and its components appear to be
difficult to measure. Anxieties can be very harmful for learning. According to
Onwuegbuzie (1997), statistics high-anxious students tended to give up
research proposal writing more easily than their low-anxious counterparts.
They also incorrectly believed that they did not have the ability to learn
statistical concepts. Onwuegbuzie also concludes that anxious students
tended to engage in procrastination, which is in line with the assumption that
problems in the learning of research would result in difficulties in completing
degrees (Kiley & Mullins, 2005).
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In summary, previous research suggests that earlier achievement in
mathematics has some correlation with statistics anxiety at university, and is
also weakly correlated with achievement in university statistics and
methodology courses. However, there seems not to be always a relationship
between statistics anxiety and university research and statistics course
grades.

Motivation and Approaches to learning

Motivation has been seen as one of the major problems causing difficulties
in learning research. Students have been seen as underestimating the value
of research skills for their studies and future work, and thus being non-
committed to study (Murtonen, 2004) cited in Murtonen (2005). In addition,
feelings of difficulty and anxiety can be thought of as hindering the
motivation to study. Research courses are often obligatory for social science
students. Thus, they have to take these courses, whether they are motivated
or not. Effective learning usually follows from good concentration on the task
and deep approach to learning. Task-oriented learning focuses cognitively
on the given task: attempts are made to solve the task and the effort of the
learner or problem solver is directed toward the content features of the task.
In the case of learning of quantitative methods at university, some students
may not achieve this kind of task-orientation. According to Gal, Ginsburg and
Schau (1997), many students are not ready to embrace and function within a
problem-solving-oriented learning environment in statistics education. They
experience obstacles that hinder their concentration on the task itself.

Views, Beliefs and Conceptions of Research

Students are shown to have differing conceptions about what learning and
studying are (Lonka & Lindblom-Ylanne, 1996). According to Entwistle et al
(2001), conceptions of learning are derived from the cumulative effects of
previous educational and other experiences, and so tend to be relatively
stable and to influence, to some extent, subsequent ways of thinking and
acting. Thus, in the learning of research methods, students’ previous
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experiences influence their way of thinking about the learning tasks, and
these influence their ways of learning when attending research methodology
courses. There is a reasonable body of empirical data showing that the
conceptions people hold do have implications for their learning outcomes.
For example, students’ conceptions of learning have been shown to be
related to their study orientations, approaches to learning and study
outcomes (Entwistle & Ramsden, 1983).

Lonka and Lindblom-Ylanne (1996) found that conceptions of learning and
conceptions of knowledge were related. They also concluded that
conceptions of knowledge may guide not only comprehension standards, but
also study strategies and orientations. In the study of Lindblom-Ylanne and
Lonka (1999), it was found that students’ ways of interacting with the
learning environment were related to study success.

Students’ conceptions of research do not only precede their way of taking a
course on research methods at university. The conceptions may have also
more longstanding effects, such as directing students when selecting a job,
or contributing to how the future work will be undertaken. Students may have
unrealistic views of their future job, for example that research skills are not
needed in it. Students do not always have a realistic picture of their future
work, as shown in a comparison study on experts and novices in the domain
of education and computer science, where it was found that professionals
rated the need of decision-making skills, problem-solving skills and higher
order thinking skills in general higher than students (Tynjala, Helle &
Murtonen, 2002).

Students' beliefs are often thought to arise from their own experiences, such
as in the hypothesis bad previous experiences with mathematics, which
refers to students' own situations that create the problems. The sources of
beliefs, attitudes and expectations can, however, be various. The educating
institution, relatives, friends, or the whole society can create and maintain
beliefs that may foster or impede learning.
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A common belief reflected is the division into scientific and non-scientific or
hard/soft sciences. In the social sciences, research is often divided into
technical quantitative research and humanistic qualitative methods. To6tto
(2000) cited in Murtonen (2005) writes about the tendency of the different
camps - qualitative and quantitative - to emphasize their own excellence by
inveighing against the other. Especially with the rise of the qualitative
tradition, the quantitative tradition has been used as an example of bad
research, which is not able to produce new theories but only to test the old
ones. However, as Tottdé (2000 cited in Murtonen( 2005) puts it, both
gualitative and quantitative research methods are empirical and both can be
equally near to or far from theory. Mayer (2000) has pointed out that the
division into quantitative and qualitative should not be considered as a
division into scientific and non-scientific, but that both quantitative and
qualitative can be scientific or non-scientific depending on other
requirements. If scholars tend to divide themselves into two camps, it is also
probable that students may make a distinction between the methods. These
conceptions of society and the science community may form students’
conceptions of what a good scientific method is.

Cognitive Processes in the Learning of Research

The difficulty of learning of statistics and research methodology cannot be
explained only by emotional and conceptual factors. Research methodology
contains elements that make the learning of it cognitively challenging, such
as abstractness and complexity. The rules and conventions of research in
society have been developed over a long period of time, and these have
raised the level of abstractness of research methodology (Lakoff & Nufez,
1997). When more and more concepts become interrelated, knowledge
becomes elevated to a higher level of abstraction (Broers, 2002). According
to Watts (1991), a major difficulty that confounds beginning students and
inhibits the learning of statistics is that the important fundamental concepts
of statistics are typically abstract. The concepts and principles of statistics,
such as probability, are not used in everyday life and they can be hard for
some students to understand.
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Research may also appear abstract because of some of the tools it uses.
For example, statistical formulas require skills in the formal symbol system
and the language of statistics, which can be hard for students to understand.
Onwuegbuzie (1997), in a study concerning university students’ anxiety in
research proposal writing, found that some students had a fear of statistical
language. In particular, formulas, symbols, notation, and the terminology
increased the levels of statistics anxiety. The students equated learning
statistics with ‘learning another language’. In addition to the formal symbol
system and the language of statistics, the teachers’ way of talking about
statistics may not be familiar to students.

Broers (2002) found that psychology students remembered verbal
propositions concerning statistics more easily than abstract facts. He
proposes that this is because most psychology students do not tend to think
mathematically but in terms of concrete verbal theories of reality. If statistics
is taught by a person who thinks mathematically, there might be a problem
with mutual understanding. For example, if a statistician tries to teach some
statistical concepts by using statistical language, it may be inaccessible to
students. In addition to the statistics language, teachers may use a specific
type of language typical of the scientific community. According to McGinn
and Roth (1999), scientific communities are characterized by their specific
forms of discourse and disciplines have their own vocabularies. These
specific vocabularies may further widen the gap between students’ and
teachers’ understanding. Lehtinen and Rui (1995) suggest that problems in
the learning of research methodology appear partly because of the
complexity of the domain, i.e. methodological knowledge includes several
challenging properties for the learner: the sub domains are highly abstract
and partly controversial, the links between them are abstract and based
partly on structural analogies, and comprehension of the domain requires
that the concrete procedures should be understood within the framework of
the whole complex system. In the domain of science, Broers (2002)
differentiates knowledge of facts, terms and procedures from conceptual
understanding, in which the individual concepts and ideas have been
integrated into a network of interrelations. Similarly, in the domain of
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research, conceptual understanding could be said to be wider than just
knowledge of the meanings of individual concepts. Conceptual
understanding of research, of course, includes knowledge of the individual
concepts. We can thus examine the understanding of research concepts at
different levels or widths. The research on the learning of statistical concepts
has indicated that a large portion of university students do not understand
many of the basic statistical concepts they have been taught (Marasinghe,
1996. According to Garfield and Ahlgren (1988), inadequacies in prerequisite
mathematics skills and abstract reasoning are part of the problem of learning
of statistics. Moreover, the ability of students to apply statistical procedures
has been found to be low, even after several courses (Gardner & Hudson,
1999). It is probable that students have similar problems to those described
above also in the whole area of research skills, i.e. with understanding even
the basic concepts, and they also have problems in applying their
knowledge.

Summary

Research is the primary tool used in virtually all areas of science to expand
the frontiers of knowledge. A research paradigm is a framework for ideas
which includes definitions of key terms and the relationships between them.
The framework is coherent because the researcher assumes certain things
as a starting point and new knowledge is absorbed into this mental ‘map’.
Different problems require different approaches and dictate to a large extent
which paradigm would be more suited. This is one of the reasons why
adopting a single paradigm for the cadastral research field may prove to be
difficult. The researcher may also, as a personal preference, feel more
comfortable with certain paradigms. It would be difficult, for example, for a
researcher from a strong positivist background to attempt to use an
advocacy approach. The interrelatedness of paradigm, problem and
methodology means that the paradigm guides the selection of methodology,
but the problem may require a certain methodology. Thus it would be unwise
to select a paradigm that may be in conflict with the requirements of
investigating a problem.
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The debate about qualitative and quantitative research methods has been
ongoing since the mid-nineteenth century, and the two approaches have
been distinguished (and thereby defined) on the basis of the type of data
used (textual or numeric; structured or unstructured), the logic employed
(inductive or deductive), the type of investigation (exploratory or
confirmatory), the method of analysis (interpretive or statistical), the
approach to explanation (variance theory or process theory), and for some,
on the basis of the presumed underlying paradigm (positivist or
interpretive/critical; rationalistic or naturalistic) as well as differ primarily in
their analytical objectives, the types of questions they pose, the types of data
collection instruments they use, the forms of data they produce, the degree
of flexibility built into study design etc. University students, in particular social
sciences students, face difficulties in learning and doing research associated
with inadequate previous mathematical and statistics skills, methodological
factors, future job aspirations, dichotic orientation to qualitative and
guantitative methods, students study orientations, learning approaches, and
their learning outcomes, etc.

Conclusion

Paradigm shifts can and do occur when either a brilliant individual or a team
compel others to change their mental map of a particular topic due to the
strength of their findings or arguments. Differences in paradigm assumptions
cannot be dismissed as mere “philosophical” differences; implicitly or
explicitly, since each position has important consequences for the practical
conduct of inquiry as well as for the interpretation of findings and policy
choices.

Students’ difficulties experienced in quantitative methods courses, research
orientations and motivational factors, do constitute an interconnected web
that may also have implications for content learning and to students’ views of
the importance of research skills for their future work. | believe learning of
research and statistics can be made more interesting and easier for many by
reducing the mythical features attributed to them, and by trying to get
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students to believe that they can learn research, and that it is not as hard as
they may think. This can be done by tying elements from real research to
courses and concentrating not only on producing results but also on
understanding and benefiting from reported research as well as framing the
learning of quantitative research from the perspectives of current learning
theories that acknowledge psychological, social and cognitive aspects.
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