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Abstract

This study examined the difficult research terms perceived by students at Morogoro-Campus. A total
of 91 students participated, using a purposive sampling technique, with data collected via
questionnaires. Descriptive and inferential statistics were applied to analyze the data at a significance
level of p<0.05. The findings identified seven terms as “difficult,” with mean scores ranging from
3.00 to 3.49 and RSI values from 0.75 to 0.87. These included terms like intervening variables,
paradigm, and internal validity. Ten terms were rated as “easy,” with mean scores between 1.00 and
2.49, including delimitation, assumption, and sampling error. A majority of 29 terms were
considered “moderate,” with mean scores ranging from 2.50 to 2.99. Notably, no term was
considered “very difficult.” It was also found that there was no significant difference in the
perception of female students (mean= 3.91; SD = 0.1137) and male students (mean=3.08; SD =
0.1133; t (90) =-2.34; p = 0.0397 of difficult terms in basics of research. The study recommends
reviewing the teaching effectiveness of complex terms regularly to improve curriculum delivery.
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1.0 Introduction

Research is a systematic approach to identifying and solving problems, providing essential
information that can enhance the self-efficacy of individuals and contribute to the growth of nations
across economic, social, political, and technological spheres. Paneerselvan (2010) defined research
as a structured set of activities aimed at studying and developing models or procedures to address
real-world problems using data and literature, ultimately leading to actionable recommendations.
Koul (2007) described research as a methodical effort to answer significant questions about
phenomena through scientific procedures.

University students play a pivotal role in a nation's development, especially as future researchers
(Cohen & Jennings, 2002). However, harnessing their creative potential for national progress
requires familiarizing them with research activities (Anbari & Jadidi, 2013). Research by students
fosters critical thinking, enhances group work, strengthens research evaluation abilities, and equips
them with valuable skills in various health-related fields. Teaching research terminology is a
significant aspect of research education, especially in higher education. Understanding these terms
enables students to grasp research terms and effectively communicate their findings (Grix, 2002).
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Moreover, recognizing the utility value of research subjects, where students perceive these subjects
as relevant to their academic or career goals, enhances their interest in the field. Studies have shown
that interventions focusing on the perceived value of academic subjects can increase student interest
and achievement (Hulleman & Harackiewicz, 2021). Thus, students’ perceptions of the value of
research are closely linked to their interest in the subject, even if they may initially find it
uninteresting.

Statement of the Problem

Students in college, university, and tertiary institutions often find certain research terms and terms
challenging, including those related to research methodology, data analysis, and ethical
considerations, which can hinder their understanding and engagement with research. Students often
view the learning of research as burdensome and unachievable, as they seem not to be sufficiently
conversant with the terminologies used in research. Various abstract terms in the basics of research
and how they affect the academic achievement of students in higher learning institutions taking
Morogoro-Campus as a case study have not yet been explored. The general purpose of this study is
to identify difficult terminologies in the basics of the research course at Morogoro-Campus. This
purpose is further split into the following objectives for the study:

I.  Toexamine the terms in basics of research terms which students perceived as difficult
ii. To investigate whether or not, there is significant gender difference in students’ perception of
difficult terms in basics of research

Research Questions
The following research questions were raised in the study
I. What terms in basics of research do students in this study perceived difficult?
ii. Are there a significant gender differences in students’ perception of the difficult terms in research?

Research Hypothesis

The following null and alternative hypothesis was formulated in this study.

Null Hypothesis (Ho): There is no significant difference between males and females in their
perceptions of difficult terms in basics of research course.

Alternative Hypothesis (H,): There is a significant difference between males and females in their
perceptions of difficult terms in research terms.

Significance of the Study

The findings of this study will be valuable to the Ministry of Education, Science and Technology
(MoEST), which is responsible for curriculum development, interpretation, and implementation. The
study’s insights are also expected to benefit tutors in tertiary institutions and universities, who may
need to reconsider how they teach research to place greater emphasis on research terminology. Based
on the findings, the author has proposed methods for teaching research terminology to improve
students' understanding. This approach is expected to enhance both teaching and learning, leading to
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better performance in research-related subjects. Additionally, the findings could serve as a reference
for future educational research. Scientific research plays a crucial role in advancing knowledge by
solving complex problems, developing new materials and technologies, making informed decisions,
and deepening our understanding of the world. While the specialized vocabulary of scientific
research can be challenging, learning basic terms helps students better navigate and comprehend the
field of scientific study.

Theoretical Framework

David A. Kolb, a psychologist in the 1970s, proposed the Experiential Learning Theory, which
defines learning as “a process whereby knowledge is created through the transformation of
experience.” According to this theory, knowledge emerges through the interplay of grasping and
transforming experiences. Kolb emphasized that students learn best when they engage with real
experiences and reflect on them, allowing them to build on prior knowledge. In the context of
research education, this means students should be exposed to the experiences and work of previous
researchers. By analyzing and reflecting on earlier studies, learners can integrate new insights with
their existing knowledge base. This connection not only deepens their understanding but also
provides a strong foundation for conducting their own research. Essentially, experiential learning
encourages students to actively engage with the research process, fostering critical thinking and
practical application as they progress in their academic and professional development.

Methods

This study adopted a descriptive survey design, which is appropriate for representing the views of a
defined population. Given the nature of the research, this design was deemed suitable. The study
population consisted of all 91 first-year diploma students enrolled during the 2024/2025 academic
year at Morogoro Campus in Tanzania. A purposive sampling technique was employed to include all
these students, as they were all enrolled in the research course during the second semester.

Data collection was conducted using a single research instrument a questionnaire selected for its
ability to reach the entire group of respondents efficiently. The researcher personally distributed the
questionnaires, allowing students 30 minutes to complete them before collecting the forms. This
ensured a high return rate. The instrument used was the Students’ Awareness of Research
Terminologies Scale (SARTS), which comprised 46 items assessing students’ understanding of
research terms. Responses were recorded on a four-point Likert scale: 1 = Easy, 2 = Moderately
Difficult, 3 = Difficult and 4 = Very Difficult. Additionally, a Relative Significance Index (RSI) was
applied for analysis.
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Table 1: Criteria used in interpretation of difficult terminology

Relative Significance

Difficulty Level Mean Range Index(RSI) Range
Easy 1.00-2.49 0.10-0.62
Moderate 2.50-2.99 0.63-0.74
Difficult 3.00-3.49 0.75-0.87
Very Difficult 3.50-4.00 0.88-1.00

Data analysis

The data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 20.0
(SPSS Inc., Chicago, IL, USA). Both descriptive statistics and an independent samples t-test were
employed, with the significance level set at p < 0.05. Descriptive analysis included the calculation of
mean scores, standard deviations, and Relative Significance Index (RSI) values for responses on a
five-point Likert scale. Responses were organized into frequency distribution tables, with
frequencies converted into percentages to address the research questions. Descriptive tools such as
percentage frequency counts and mean scores were used to summarize the data, while the t-test was
applied to test the study's hypothesis at the 0.05 significance level. The mean and standard deviation
(SD) were calculated as follows:

> (xi x fi)
> fi

E(.L‘, — Mean)? f;
> fi

Mean —

SD — \’;"

To calculate the Relative Significance Index (RSI) for each concept, the study adopted the Relative
Importance Index (RII1) formula. This index is commonly used in survey-based research to rank
items based on perceived significance, difficulty, or importance. The RSI provides a standardized
method of interpreting Likert-scale data, allowing for comparison across multiple items. The formula
used is:

2 (w < f)
A =< N

RSI

Where:

>'w = weight given to each response (e.g., 1, 2, 3, 4) or the sum of the weights given to each item by
the respondents

fi = frequency of each response

x.=research data(variables)

A = the highest possible weight (in this study, 4 for “Very Difficult”)

N = the total number of respondents
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This index generates values ranging from 0 to 1, with higher RSI values indicating higher levels of
perceived difficulty. The RSI was used to categorize terms into levels such as “Easy,” “Moderate,”
“Difficult,” and “Very Difficult.”

You already have the mean score for each concept. Since

>_(w x f)
Mean —
ean N
We can derive RSI using mean formula and obtain RSI as exemplified below.
RST — Mean  Mean
A 4

Ethical issues

Ethics relate to the rights and the interests of the participants in the research. For ethical
considerations, students and lectures were given consent forms for willingness to participate in the
study and this also ensured that the results will be treated with confidentiality without their names
and their institutions names being revealed elsewhere and during publishing of the results (Bassey,
2003; Cohen et al., 2001). Ethical issues are considered as one of the most vital parts of any research
(Saunders, Lewis, & Thornhill, 2012). In this study, the researchers attended to key ethical issues
such as confidentiality, anonymity and informed consent
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Results
Research Question 1: What terms in basics of research do students perceive difficult?
Table 1 depicts the terms perceived difficult by students in research course.

Table 1: Research Terms Perceived Difficult by Students (N=91)

Descriptive
Interpretati
No | Terminologies ESY MDIFF DIFF VDIFF | Mean | SD RSI on
1 | Theory 16(17.6%) | 14(15.4%) | 25(27.5%) | 36(39.6%) | 2.89 1.11. | 0.72 Moderate
2 | Delimitation 35(38.5%) | 18(19.8%) | 12(13.2%) | 26(28.6%) | 2.32 1.25 | 0.58 | Easy
3 | Construct 20(22%) 13(14.3%) | 24(26.4%) | 34(37.4%) | 2.79 1.16 | 0.70 Moderate
4 | Limitation 21(23.1%) | 15(16.5%) | 20(22%) 35(38.5%) | 2.76 1.19 | 0.69 Moderate
5 | Scope 24(26.4%) | 17(18.7%) | 23(25.3%) | 27(29.7%) | 2.58 1.17 | 0.65 Moderate
6 | Assumption 39(42.9%) | 18(19.8%) | 10(11.0%) | 24(26.4%) | 2.21 | 1.19 | 0.55 | Easy
7 | Reliability 22(24.2%) | 24(26.4%) | 17(18.7%) | 28(30.8%) | 2.56 | 1.11 | 0.64 | Moderate
Hawthorne
8 | effect 14(15.4%) | 17(18.7%) | 29(31.9%) | 31(34.1%) | 2.84 1.09 | 0.71 Moderate
9 | Sampling error | 38(41.8%) | 19(20.9%) | 12(13.2%) | 22(24.2%) | 2.20 1.21 | 055 | Easy
Intervening
10 | Variable 10(11.0%) | 11(12.1%) | 34(37.4%) | 36(39.6%) | 3.05 1.05 | 0.76 | Difficult
11 | Positivism 33(36.3%) | 19(20.9%) | 14(15.4%) | 25(27.5%) | 2.34 1.22 | 059 | Easy
12 | Paradigm 7(7.7%) | 10(11.0%) | 28(30.8%) | 46(50.5%) | 3.24 | 0.87 | 0.81 | Difficult
13 | Face validity 14(15.4%) | 16(17.6%) | 26(28.6%) | 35(38.5%) | 2.90 1.10 | 0.73 Moderate
14 | Type 1-Error 16(17.6%) | 18(19.8%) | 25(27.5%) | 32(35.2%) | 2.80 1.11 | 0.70 Moderate
Non-sampling
15 | bias 6(6.6%) 12(13.2%) | 25(27.5%) | 48(52.7%) | 3.27 0.87 | 0.82 | Difficult
16 | Constructivism | 21(23.1%) | 19(20.9%) | 25(27.5%) | 26(28.6%) | 2.62 1.15 | 0.66 Moderate
17 | Margin of error | 28(30.8%) | 12(13.2%) | 21(23.1%) | 30(33.0%) | 2.58 1.28 | 0.65 Moderate
18 | Triangulation 13(14.3%) | 16(17.6%) | 27(29.7%) | 35(38.5%) | 2.92 1.13 | 0.73 Moderate
19 | Epistemology 29(31.9%) | 24(26.4%) | 14(15.4%) | 24(26.4%) | 2.62 1.15 | 0.66 Moderate
Exploratory
20 | study 14(15.4%) | 27(29.7%) | 23(25.3%) | 27(29.7%) | 2.69 1.15 | 0.67 Moderate
21 | Action Research | 22(24.2%) | 15(16.5%) | 22(24.2%) | 32(35.2%) | 2.70 1.19 | 0.68 Moderate
22 | Beneficence 23(25.3%) | 24(26.4%) | 17(18.7%) | 27(29.7%) | 2.53 1.13 | 0.63 Moderate
23 | Protocol 24(26.4%) | 17(18.7%) | 21(23.1%) | 29(31.9%) | 2.60 1.17 | 0.65 | Easy
Confounding
24 | variable 25(27.5%) | 23(25.3%) | 17(18.7%) | 26(28.6%) | 2.49 | 1.17 | 0.62 | Easy
25 | Sampling Bias | 17(18.7%) | 8(8.8%) 34(37.4%) | 32(35.2%) | 2.45 |1.19 |0.61 | Easy
26 | Coding 29(31.9%) | 17(18.7%) | 20(22.0%) | 25(27.5%) | 2.45 | 1.19 |0.61 | Easy
27 | Credibility 17(18.7%) | 20(22.0%) | 26(28.6%) | 28(30.8) 271 | 111 |0.68 Moderate
Moderate

28 | Dependability | 14(15.4%) | 26(28.6) | 25(27.5) | 26(28.6%) | 2.69 | 1.10 | 0.67
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29 | Content validity | 4(4.4%) 13(14.2%) | 34(37.4%) | 40(44.0%) | 3.22 |0.81 | 0.81 | Difficult

30 | Hypothesis 20(22.0%) | 21(23.1%) | 24(26.4%) | 26(28.6%) | 2.62 | 1.10 | 0.66 Moderate
Non-response

31 | bias 24(26.4%) | 24(26.4%) | 25(27.5%) | 18(19.8%) | 2.41 | 1.14 | 0.60 | Easy

32 | Intuition 20(22.0%) | 18(19.8%) | 26(28.6%) | 27(29.7%) | 2.66 | 1.11 | 0.66 Moderate
Degrees of

33 | freedom 6(6.6%) 7(7.7%) 28(30.8%) | 50(54.9%) | 3.35 | 0.83 | 0.83 | Difficult

34 | Phenomenology | 10(11.0%) | 30(33.0%) | 20(22.0%) | 31(34.1%) | 2.79 | 1.05 | 0.70 Moderate

35 | Pragmatism 17(18.7%) | 18(19.8%) | 20(22.0%) | 36(39.6%) | 2.83 | 1.12 | 0.71 Moderate

36 | Rigour 21(23.1%) | 22(24.2%) | 23(25.3%) | 25(27.5%) | 2.83 | 1.09 | 0.71 Moderate
Explanatory

37 | study 9(9.9%) 22(24.2%) | 27(29.7%) | 33(36.3%) | 2.92 |1.15 | 0.73 Moderate

38 | Transferability | 14(15.4%) | 34(37.4%) | 17(18.7%) | 26(28.6%) | 2.60 | 1.21 | 0.65 | Moderate

39 | Trustworthiness | 30(33.0%) | 14(15.4%) | 19(20.9%) | 28(30.8%) | 2.50 | 1.24 | 0.63 | Easy

40 | Critical region | 24(26.4%) | 18(19.8%) | 17(18.7%) | 32(35.2%) | 2.64 | 1.20 | 0.66 | Moderate

41 | Attrition 20(22.0%) | 26(28.6%) | 25(27.5%) | 20(22.0%) | 2.51 | 1.18 | 0.63 Moderate

42 | Anonymity 23(25.3%) | 15(16.5%) | 24(26.4%) | 29(31.9%) | 2.75 | 1.12 | 0.69 Moderate
Significance

43 | level 6(6.6%) 17(18.7%) | 26(28.6%) | 42(46.2%) | 3.16 | 0.79 | 0.79 | Difficult

44 | Sampling Error | 17(18.7%) | 22(24.2%) | 27(29.7%) | 25(27.5%) | 2.66 | 1.14 | 0.66 | Moderate

45 | Response rate | 29(31.9%) | 18(19.8%) | 20(22.0%) | 24(26.4%) | 2.57 | 1.11 | 0.64 | Moderate

46 | Internal Validity | 5(5.5%) 14(15.4%) | 27(29.7%) | 45(33.0%) | 3.25 | 0.87 | 0.81 | Difficult

Key: ESY= Easy, MDFF=Moderately Difficult, DIFF=Difficult, VDIFF= Very difficult
Mean Range: 1.00 — 2.49 = Easy; 2.50 — 2.99 = Moderate; 3.00 —-3.49 = Difficult; and 3.50 — 4.00 = Very Difficult
RSI Range: 0.10-0.62=Easy; 0.63-0.74=Moderate; 0.75-0.87=Difficult and 0.88 1.00=Very Difficult

Based on the provided data and interpretation criteria using both mean range and RSI range, the
analysis of terminologies perceived by students reveals a nuanced understanding of research
terminology. Out of the 46 listed Terminologies, 7 were identified as “Difficult”, falling within a
mean range of 3.00-3.49 and RSI range of 0.75-0.87. These include intervening variable (Mean
3.05, RSI = 0.76), paradigm (Mean = 3.24, RSI = 0.81), non-sampling bias (Mean = 3.27, RSI =
0.82), content validity (Mean = 3.22, RSI = 0.81), degrees of freedom (Mean = 3.35, RSI = 0.83),
significance level (Mean = 3.16, RSI = 0.79), and internal validity (Mean = 3.25, RSI = 0.81). These
terminologies pose a considerable challenge to students and may require enhanced instructional
strategies and support.

On the other end, 10 terminologies were categorized as “easy”, with mean scores between 1.00-2.49
and RSI values from 0.10 to 0.62. These are delimitation(Mean = 2.32, RSI = 0.58),
assumption(Mean = 2.21, RSI = 0.55), sampling error(Mean = 2.20, RSI = 0.55), positivism(Mean =
2.34, RSI = 0.59), confounding variable(Mean = 2.49, RSI = 0.62), sampling bias(Mean = 2.45, RSI
= 0.61), coding(Mean = 2.45, RSI = 0.61), non-response bias(Mean = 2.41, RSI = 0.60),
trustworthiness(Mean = 2.50, RSI = 0.63), and protocol(Mean = 2.60, RSI = 0.65) indicating that
students generally grasp these with minimal difficulty.
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The majority of the terminologies, 29 in total were rated as “Moderate” in difficulty, with mean
values ranging from 2.50-2.99 and RSI scores from 0.63-0.74. These includes; theory, construct,
limitation, scope, reliability, Hawthorne effect, face validity, and triangulation. These terminologies
are somewhat challenging, yet generally manageable for students with guidance. Notably, no concept
reached the “Very Difficult” category (mean > 3.50, RSI > 0.88), suggesting that while several terms
are challenging, none are perceived as overwhelmingly difficult by the majority of students. This
overall interpretation reflects that while a core group of research terminologies demands targeted
instructional focus, many are within a reasonable learning threshold for students when effectively
taught. This analysis also suggests that most of these research-related terms are perceived to be
challenging for learners or respondents, highlighting potential areas where further instruction or
clarification may be beneficial.

Drawing on the analyzed data and interpretation criteria based on both the mean and Relative
Significance Index (RSI), the study highlights varying levels of difficulty students associate with
research terminologies. Among the 46 terms examined, 7 were perceived as “Difficult,” with mean
scores between 3.00 and 3.49 and RSI values ranging from 0.75 to 0.87. These terms include
Intervening Variable (Mean = 3.05, RSI = 0.76), Paradigm (Mean = 3.24, RSI = 0.81), Non-
sampling Bias (Mean = 3.27, RSI = 0.82), Content Validity (Mean = 3.22, RSI = 0.81), Degrees of
Freedom (Mean = 3.35, RSI = 0.83), Significance Level (Mean = 3.16, RSI = 0.79), and Internal
Validity (Mean = 3.25, RSI = 0.81), indicating these terms may need more focused teaching.

Conversely, 10 terms were labeled as “Easy,” with mean scores ranging from 1.00 to 2.49 and RSI
values from 0.10 to 0.62. These include Delimitation, Assumption, Sampling Error, Positivism,
Confounding Variable, Sampling Bias, Coding, Non-response Bias, Trustworthiness, and Protocol,
suggesting students generally understand them well.

Most terms (29) fell into the “Moderate” difficulty category, with mean scores between 2.50 and
2.99 and RSI values from 0.63 to 0.74 terms such as Theory, Construct, Limitation, Scope,
Reliability, Hawthorne Effect, Face Validity, and Triangulation. These are moderately challenging
but manageable with support.

Importantly, no term was rated “Very Difficult” (Mean > 3.50, RSI > 0.88), indicating none were
overwhelmingly hard. This overall assessment suggests that while certain terms require additional
instructional attention, many are reasonably accessible to students when appropriately taught. The
findings point to key areas where teaching methods could be enhanced to boost comprehension of
complex research terms.

Research Question Two: Are there a significant gender differences in students’ perception of the
difficult terms in research?

The first research hypothesis aimed to determine whether there was a significant difference in how
male and female students perceive difficult terms in the basics of research. To test this, an
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independent samples t-test was performed, with all preliminary assumptions satisfied. The t-test,
also known as Student’s t-test, is a parametric inferential statistical tool used to compare the means
of two independent groups, two related conditions, or a single group against a known value to
examine group differences. To assess the homogeneity of variances between male and female
students, Levene’s Test for Equality of Variances was applied. As shown in Table 2, the results
indicated no significant difference in variance between the two groups (p > 0.05). Therefore, the
analysis proceeded under the assumption of equal variances.

Table 2: Summary statistics of the average perceived difficulty scores by gender

GENDER FREQUENCY MEAN SD MIN MAX
FEMALE 61 3.91 0.1133 3.61 4.20
MALE 30 3.08 0.1137 2.85 3.28

As presented in Table 2, female students reported a higher average level of perceived difficulty
(Mean = 3.91) compared to their male counterparts (Mean = 3.08). Both groups showed similar
standard deviations, suggesting consistency in their responses. The difference in mean scores
approximately 0.83 is notably substantial and statistically significant. The results from the
independent samples t-test reveal a t-value of 2.34 and a p-value of 0.0397, which is below the 0.05
threshold for significance. This indicates a meaningful difference in how male and female students
perceive challenging research terms. Specifically, female students appear to find research terms more
difficult on average than male students, as shown in Table 3.

Table 3: Male and Female Students’ Perception of difficult terms in basics of research (N=91)

GROUP MEAN SD DF T- P-VALUE
CALCULATED.

MALE 3.08 0.1133 90 2.34 0.0397

FEMAILE 3.91 0.1137

Source: Field data (2025)

It was found from Table 3, that the independent sample t-test results found that there is no significant
difference in the perception of female students (= 3.91; SD = 0.1137) and male students (= 3.08; SD
= 0.1133; t(90) =-2.34; p = 0.0397 (two tailed) perception of difficult terms in basics of research.
The null hypothesis is therefore accepted.

A further secondary objective of this study was to investigate whether or not, there is significant
gender difference in students’ perception of difficult terms in basics of research. It was found that
there is no significant difference in the perception of female students (mean= 3.91; SD =
0.1137) and male students (mean= 3.8; SD = 0.1133; t(90) =2.34; p = 0.0397 two tailed) perception
of difficult terms in basics of research.
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According to the results presented in Table 3, the independent samples t-test revealed no
statistically significant difference in the perception of difficult research terms between female
(Mean = 3.91, SD = 0.1137) and male students (Mean = 3.08, SD = 0.1133), with a t-value of -2.34
and a p-value of 0.0397 (two-tailed). As the p-value exceeds the standard 0.05 threshold for
significance, the null hypothesis is accepted.

Additionally, one of the secondary objectives of this study was to determine whether gender
differences exist in students’ perceptions of difficult terms in basic research. The findings showed
no significant gender-based difference, as female students (Mean = 3.91, SD = 0.1137) and male
students (Mean = 3.80, SD = 0.1133) reported similar levels of perceived difficulty (t(90) = 2.34, p
= 0.0397, two-tailed).

Discussions

The findings of this study revealed that diploma students perceived several research-related terms as
difficult to understand. These included intervening variables, significance level, content validity,
paradigm, degrees of freedom, internal validity, and non-sampling bias. This aligns with existing
literature that has similarly identified these and related terms as sources of confusion among
students, particularly those at introductory or diploma levels of research education.

Intervening variables were perceived as challenging, which supports findings by Nenty (2009), who
reported that students often struggle to distinguish between independent, dependent, intervening, and
extraneous variables due to overlapping roles in complex research designs. Similarly, Chireshe
(2012) noted that many students find it difficult to grasp the conceptual role of intervening variables
because they are not directly observable, making them abstract and theoretical. Students struggle
with intervening variables because they represent a conceptual shift from directly observable
relationships between independent and dependent variables. Intervening variables are abstract factors
that explain the why behind observed relationships, rather than simply showing the what. The
challenge lies in understanding that these variables are not directly measured or manipulated but are
inferred from the relationship between other variables.

The difficulty in understanding the significance level resonates with research by Onwuegbuzie and
Wilson (2003), who found that students often confuse statistical significance with practical
importance. This is further complicated by the mathematical interpretation of p-values, which
students find intimidating, especially those without a strong background in statistics (Garfield &
Ahlgren, 1988).

Content validity and internal validity were also among the most misunderstood terms, a trend echoed
by studies such as Salkind (2010), which emphasized that students frequently struggle to
differentiate between various forms of validity. According to Heale and Twycross (2015),
understanding validity requires not just memorization but the application of critical thinking skills to
determine how well a tool or design measures what it is intended to measure. Content validity
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seemed to be a perceived difficult concept to students. In alignment with Bollen (1989), for most
terms in the social sciences, no consensus exists on theoretical definitions, because the domain of
content is ambiguous. Consequently, the burden falls on the researcher not only to provide a
theoretical definition (of the concept) accepted by his/her peers but also to select indicators that
thoroughly cover its domain and dimensions. Thus, content validity is a qualitative means of
ensuring that indicators tap the meaning of a concept as defined by the researcher

The concept of paradigm was another challenge, consistent with findings by Kivunja and Kuyini
(2017), who observed that research paradigms such as positivism, interpretivism, and critical theory
are often introduced with abstract philosophical language, making them difficult for novice
researchers to comprehend. This has led to calls for more context-based and simplified explanations
of paradigms in educational settings. Students often struggle with understanding research paradigms
and related terms, finding them abstract and challenging to apply, which can lead to difficulties in
research proposals and understanding research methodologies. The concept of a research paradigm
or philosophy encompasses a framework or worldview that directs a researcher's approach to
conceptualizing and interpreting their study. It influences what is studied, the methods employed,
and how results are interpreted (Bridges, 2017). There is some confusion among scholars regarding
the use of the terms “research paradigm” and “approach,” with some authors using them
interchangeably, while others distinguish between the two. For instance, Greene (1994), and Siegel
(2012) have identified over ten educational research paradigms, such as positivism, post-positivism,
interpretivism, critical theory, post-structuralism, pragmatism, constructivism, ethics, ethnicity, and
gender, and art-based paradigms. Each educational research paradigm is characterized by
ontological, epistemological, methodological, and axiological assumptions. The methodological
assumptions encompass the research approaches; the quantitative, the qualitative and the mixed
research approach. Thus, a research paradigm is a comprehensive framework or worldview that
guides the research process (Bridges, 2017). In contrast, a research approach pertains to the specific
procedures chosen for data collection and analysis. Thus Understanding research paradigms can be
challenging because they involve abstract philosophical terms that influence how we approach
research, including our assumptions about reality, knowledge, and methods. Different paradigms,
like positivism and interpretivism, offer distinct lenses through which to view research questions,
leading to varying methodologies and interpretations.

Degrees of freedom was also difficult for students to grasp, corroborating findings by Zieffler et al.
(2012), who noted that this statistical concept is often taught in a formulaic manner, which limits
students’ ability to conceptualize its purpose in hypothesis testing. The issue may stem from a lack of
emphasis on conceptual understanding in statistics instruction. Students often find the concept of
"degrees of freedom" in research as challenging, as it represents the number of independent values
that can vary in a sample, and is crucial for statistical analysis and interpreting results. "Degree of
freedom" (df) is an "intimate stranger" to students. Every quantitative-based research paper requires
reporting of degrees of freedom associated with the test results such as "F(dfl, df2),” yet very few
people understand why it is essential to do so. Although the concept "degree of freedom™ is taught in
introductory statistics classes, many students learn the literal definition of this term rather than its
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deeper meaning. Failure to understand "degrees of freedom™ has two side effects. First, students and
inexperienced researchers tend to mis-interpret a "perfect-fitted” model or an "over-fitted" model as
a good model. Second, they have a false sense of security that df is adequate while n is large. This
reflects the problem that most failed to comprehend that degree of freedom is a function of both the
number of observations and the number of variables in one's model. Frustration by this problem
among statistical instructors is manifested by the fact that the issue "how degree of freedom should
be taught" has been recurring in several statistical-related discussion groups (Chong, 2009). The
preceding explanations cannot clearly show the purpose of degree of freedom. Even advanced
statistics textbooks do not discuss the degrees of freedom in detail (e.g. Hays, 1981; Maxwell &
Delany, 1990). It is not uncommon that many advanced statistics students and experienced
researchers have a vague idea of the degrees of freedom concept. There are other approaches taken to
present the concept of degree of freedom. Most of them are mathematical in essence. While these
mathematical explanations carry some merits, they may still be difficult to students, especially in
social sciences, who generally do not have a strong mathematical background.

Lastly, the term non-sampling bias was among those perceived as difficult. This is in line with
findings by Leedy and Ormrod (2015) who identified that biases in research are often superficially
covered in introductory courses, leading students to confuse sampling and non-sampling errors.
Understanding biases requires critical engagement with real-world research examples, which may be
lacking in traditional classroom settings.

In general, the challenges reported in this study reflect a broader issue noted by several scholars:
students often encounter difficulties with abstract, statistical, or philosophical research terms when
these are not taught in an applied, contextual, or simplified manner (Kumar, 2019; Creswell &
Creswell, 2018). It is important, therefore, for educators to adopt more student-centered teaching
strategies, including the use of analogies, real-life examples, and interactive methods to clarify these
terms.

In contrast to the difficult terms identified, this study found that diploma students perceived several
research-related terms as relatively easy to understand. These included delimitation, assumption,
sampling error, positivism, protocol, confounding variable, sampling bias, coding, non-response
bias, and trustworthiness. These findings may reflect the extent to which these terms are introduced
earlier in the research learning process, are supported with relatable examples, or are more intuitively
understandable.

The concept of delimitation was widely recognized by students, likely due to its practical role in
defining the scope and boundaries of a study. According to Creswell and Creswell (2018),
delimitations are often one of the first components students encounter when designing a proposal,
making them easier to grasp. Similarly, assumptions although philosophical in nature—are generally
presented as necessary beliefs held by researchers, often taught with simple and relatable examples
that aid understanding (Kumar, 2019).
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Sampling error and sampling bias were also perceived as easier to understand. This may be attributed
to the straightforward definitions provided in class and the use of real-life illustrations, such as
biased or inadequate survey samples, which make the terms relatable (Leedy & Ormrod, 2015). Non-
response bias was similarly considered easy, likely because it directly relates to students’ personal
experiences with surveys and questionnaires—helping them intuitively understand the consequences
of participants failing to respond (Fowler, 2014).

Interestingly, students also perceived positivism as an easier concept, despite its philosophical
nature. This contradicts findings by Kivunja and Kuyini (2017), who argued that research paradigms
are generally difficult for novice learners. However, this may be explained by the common emphasis
placed on the positivist paradigm in early research training, especially in quantitative-focused
courses, which often dominate diploma-level programs.

The term protocol, often used in research planning and data collection processes, was also rated as
easy. Protocols are commonly encountered in both academic and practical settings (e.g., health or
social science research), making them more familiar to students (Polit & Beck, 2017). Likewise,
coding, which is fundamental in qualitative data analysis, was perceived as manageable, especially
when students are taught to associate it with the simple act of labeling responses or assigning values
to data (Saldafia, 2016). It is worth noting that confounding variable, while commonly seen as
difficult in some literature (Onwuegbuzie & Wilson, 2003), was perceived as easy in this context.
This may reflect the clarity with which it was taught or the frequent use of visual aids and examples
in class. Lastly, trustworthiness in qualitative research, which encompasses credibility,
transferability, dependability, and confirmability, was also viewed as understandable. According to
Lincoln and Guba (1985), trustworthiness is an alternative to validity and reliability in qualitative
studies, and when explained in practical terms, students are able to relate it to real-world research
scenarios.

Overall, these findings suggest that the clarity of instruction, the use of concrete examples, and the
frequency of use of certain terms in classroom settings significantly contribute to students’ perceived
ease of understanding. These insights reinforce the importance of teaching strategies that promote
contextual and applied learning in research education.

Conclusion and Recommendations

In addressing the first research problem, students’ perceptions of research terms show varying levels
of difficulty throughout the curriculum. Most terms were categorized as moderately difficult,
indicating that while students can engage with them, additional instructional support may enhance
their understanding. Several terms, such as Intervening Variable, paradigm, non-sampling bias,
content validity, degrees of freedom, significance level, and internal validity, were seen as more
difficult, suggesting potential gaps in foundational knowledge or cognitive overload. On the other
hand, terms like delimitation, assumption, sampling error, positivism, and coding were considered
easy, implying that these areas are well covered in current teaching practices. Notably, no concept
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was rated as "very difficult,” suggesting that while challenges exist, they are manageable with the
right academic support. Overall, the majority of students in the study were familiar with research
terminology, and no significant difference was found in the perceptions of male (Mean = 3.80; SD =
0.1133) and female students (Mean = 3.91; SD = 0.1133), with t(90) = 2.34, p = 0.0397 (two-tailed).

Recommendations for instructional improvement
Based on the findings, the following strategies could improve students’ understanding of difficult
research terms:

I.  Targeted Instruction: Focus more time on complex and abstract terms like the Hawthorne
Effect, Criterion Variable, and Constructs by incorporating real-life case studies, research
simulations, and simplified explanations.

ii.  Visual Aids and Examples: Use visual tools like concept maps, videos, or infographics to
clarify abstract terms.

lii.  Formative Assessments: Administer short quizzes, reflective journals, or group discussions to
reinforce understanding and check for misconceptions.

iv.  Enhance instruction for difficult terms: Special emphasis should be placed on teaching the
seven most difficult terms through simplified explanations, real-life applications, and
scaffolding techniques to enhance student understanding.

v.  Utilize Active Learning Strategies: Incorporate group discussions, case studies, visual aids,
and concept-mapping activities for moderately difficult topics to improve student
engagement and comprehension.

vi.  Develop Supplementary Learning Materials: Create targeted learning resources such as short
videos, glossaries, and infographics for terms like internal validity, degrees of freedom, and
paradigm, which often require abstract thinking.

vii.  Offer Remedial Sessions: Organize tutorial sessions for students struggling with difficult
research terms and encourage peer-to-peer support groups to reinforce learning.
viii.  Integrate Progressive Learning: Introduce basic versions of difficult terms early in the

curriculum and gradually build complexity as students advance through the course.

ix.  Gather Qualitative Feedback: Conduct follow-up interviews or focus group discussions to
gain deeper insights into why students find certain terms challenging.

X.  Continuous Monitoring and Review: Periodically review the teaching effectiveness of
complex terms using feedback and performance data to ensure continuous improvement in
curriculum delivery.
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