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Abstract

This paper looks at four types of data analysis—Descriptive, Diagnostic, Predictive, and
Prescriptive—and how they can be used to teach research writing. These methods help teachers
understand student performance, identify challenges, predict future outcomes, and suggest
ways to improve writing skills. By using these methods, teachers can better support students in
becoming better writers.

Keywords: Data analysis, descriptive analysis, diagnostic analysis, predictive analysis,
prescriptive analysis.

Introduction
NCIIOJIb30BAHUE AHAJIU3A JAHHBIX JJIS YIIYUIHEHUS
INPENNIOJJABAHUSA HAIIMCAHUSA UCCIIEJOBATEJIBCKOMY ITUCBMY
Abnyasuzosa Mpona AGaya3u3oBHa
[IpenonaBarens HamaHranckoro rocyapCTBEHHOIO YHHUBEPCHUTETA
E-mail: irodaabduazizova@gmail.com

AHHOTAIUSA:

B nmanHON craThe paccMaTpuBArOTCS UYETHIPE THUIIA AHAINW3a JAHHBIX — OIMCATEIIbHBIN,
JTUArHOCTHYECKU, TPOTHOCTUYECKHUH U MPEANUCHIBAIOIINI — M UX TPUMEHEHHE B 00y4eHUU
HAITMCAHHIO UCCIEeI0OBATENIbCKUX pa0OT. TH METObI MOMOTAIOT MPEMNo/iaBaTesiM MOHUMATh
YCIEeBaeMOCTh CTYJEHTOB, BBISBISATH TPYIHOCTH, MPOTHO3UPOBATH OyAyIIHe pe3ylbTaThl U
npeiaraTh CrocoObl COBEPIIICHCTBOBAHUS HABBIKOB aKaJeMHUYECKOro muchMa. Mcmoms3ys
JTAHHBIE METOJIbI, TIpernoiaBaTesidi MOTYT Oosee 3(PGEeKTUBHO TMOJACPKUBATH CTYACHTOB B
MPOLECCE PA3BUTHS UX MUCBMEHHOM UCCIE0BATEIbCKOW KOMIIETCHIINH.

KioueBble ciioBa: aHamm3 JaHHBIX, OIMCaTEIbHBIN aHaJIn3, JMAarHOCTUYECKUM aHaJu3,
mnpor HOCTHYECKHI aHaJIu3, HpCIIHI/ICBIBaIOH_[I/Iﬁ aHaJIn3.

Introduction

In contemporary education, data-informed decision-making has become an important
component of effective teaching and assessment. The systematic use of data allows educators
to evaluate learners’ academic progress, identify areas of difficulty, and design more targeted
instructional strategies. This approach is particularly relevant in the teaching of research
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writing, where students are expected not only to produce coherent academic texts but also to
formulate research problems, develop thesis statements, organize arguments, integrate sources,
and follow academic conventions.

Research writing is a complex skill that requires continuous feedback, long-term assessment,
and the development of transferable academic competencies. Previous studies emphasize the
importance of aligning assessment with long-term learning outcomes, providing effective
feedback, and supporting students through structured pedagogical interventions. In this context,
data analysis can serve as a practical and methodological tool for improving the quality of
teaching and learning in research writing courses.

Four major types of data analysis are especially useful for this purpose: descriptive, diagnostic,
predictive, and prescriptive analysis. Descriptive analysis helps teachers understand students’
current level of performance and writing progress. Diagnostic analysis makes it possible to
identify the causes of students’ difficulties, such as weak argumentation, unclear thesis
statements, or improper use of sources. Predictive analysis can be used to anticipate future
learning outcomes and determine which students may need additional support. Prescriptive
analysis, in turn, offers recommendations for instructional improvement and individualized
learning strategies.

Therefore, the purpose of this paper is to examine how descriptive, diagnostic, predictive, and
prescriptive data analysis can be applied to improve the teaching of research writing. The paper
argues that the integration of data analysis into writing instruction enables teachers to make
more objective pedagogical decisions, provide more effective feedback, and support students
in developing stronger academic writing skills. This paper explains how these methods can be
used in teaching research writing.

Materials and Methods
The present study employed a data-informed methodological framework to examine how
different types of data analysis can be used to improve the teaching of research writing. The
research data were collected from undergraduate students enrolled in a research writing course.
The dataset included students’ written assignments, such as research papers, annotated
bibliographies, and peer-reviewed drafts. These materials were selected because they reflect
essential components of research writing competence, including thesis formulation, argument
development, source integration, citation accuracy, and adherence to academic writing
conventions. Such an approach is consistent with the idea that assessment should be aligned
with long-term learning outcomes rather than limited to short-term performance measurement
[1].

Four types of data analysis were applied in this study: descriptive, diagnostic, predictive, and
prescriptive analysis. Descriptive analysis was used to identify general patterns in students’
academic writing performance. In particular, measurable indicators such as word count, number
of academic sources used, timeliness of assignment submission, and completion rates were
recorded. These indicators provided an overview of class-level performance and helped the
instructor evaluate the extent to which students met the basic requirements of research writing
tasks.
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Diagnostic analysis was conducted to determine the main causes of students’ writing
difficulties. Particular attention was given to recurring problems such as weak thesis statements,
insufficient argumentation, incorrect citation practices, limited source integration, and poor
textual coherence. This stage of analysis made it possible to move beyond general performance
indicators and identify specific areas where students required additional support. In this regard,
effective feedback plays a central role, as it helps students understand their weaknesses and
revise their writing more purposefully [2].

Predictive analysis was then used to estimate students’ potential performance in the final
research paper. Earlier assignments, including drafts, annotated bibliographies, and citation-
based tasks, served as indicators for predicting future writing outcomes. This approach allowed
the instructor to identify students who were at risk of underperforming and to provide timely
pedagogical intervention before the final submission. The use of predictive models in academic
contexts has been shown to be useful for anticipating student outcomes and improving
instructional decision-making [3].

Prescriptive analysis was applied to formulate targeted recommendations for improving
students’ research writing skills. Based on the results of descriptive, diagnostic, and predictive
analysis, students were advised to participate in additional workshops on thesis development,
academic argumentation, citation styles, and source-based writing. This stage transformed data
analysis from a purely evaluative procedure into a practical tool for instructional improvement
and individualized academic support. A prescriptive approach is particularly valuable in
research writing instruction because it allows teachers to offer concrete strategies for
overcoming students’ academic writing difficulties [4].

The methodological framework of this study demonstrates that data analysis can support not
only assessment but also the development of transferable academic skills. By systematically
analyzing students’ writing performance, teachers can make more objective pedagogical
decisions, provide more effective feedback, and help students develop competencies required
for academic and professional communication in the twenty-first century [5].

Results
The findings of the study were classified according to the four types of data analysis applied in
the research: descriptive, diagnostic, predictive, and prescriptive analysis. This classification
made it possible to examine students’ research writing performance from several perspectives,
including general learning outcomes, causes of writing difficulties, prediction of final
performance, and targeted instructional support.

The descriptive analysis revealed several important patterns in students’ research writing
behavior. First, 85% of students submitted their assignments on time, which indicates a
generally positive level of task completion and academic responsibility. Second, the average
length of students’ research papers was approximately 3,200 words, suggesting that most
students were able to meet the expected scope of the assignment. Third, students used an
average of five to seven scholarly sources per paper. Although this result demonstrates a basic
ability to work with academic literature, it also shows that some students relied on a limited
number of sources, which may have affected the depth and credibility of their arguments.
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The diagnostic analysis helped identify the most common problems in students’ research
writing. Approximately 40% of students produced thesis statements that were either too broad,
unclear, or insufficiently focused. This finding suggests that many students experienced
difficulty in formulating a precise research position. In addition, around 30% of students
demonstrated problems with citation formatting, particularly in the use of APA and MLA
styles. Another recurring issue was weak argumentation: many students failed to support their
claims with sufficient evidence or to establish a clear logical connection between their thesis,
arguments, and sources. These findings indicate that students required more systematic support
in thesis development, citation practice, and evidence-based academic argumentation.

The predictive analysis was conducted on the basis of students’ earlier assignments, including
drafts, annotated bibliographies, and preliminary research tasks. The results showed that
students who performed well in earlier drafts had an 85% probability of achieving strong results
in the final research paper. By contrast, students with weaker drafts had a 60% probability of
scoring below the class average in the final paper. These results confirm that early writing
performance can serve as an important indicator of final academic outcomes. Therefore,
predictive analysis allowed the instructor to identify students who were at risk of
underperforming and to provide additional support before the final submission.

The prescriptive analysis was used to develop targeted recommendations for improving
students’ research writing skills. Students with weak thesis statements were encouraged to
attend thesis-writing workshops focused on narrowing research topics, formulating clear
research claims, and developing coherent academic arguments. Students who struggled with
citation formats were provided with APA and MLA style guides and were advised to participate
in online citation workshops. In addition, students who demonstrated weak argumentation were
invited to peer review sessions, where they could receive feedback on their drafts and learn
how to strengthen their claims through evidence-based reasoning.

Discussion
The results show that using these types of data analysis can be very helpful in teaching research
writing. Descriptive analysis gave us a clear picture of how the class was performing overall,
allowing us to see trends, like how many students were submitting assignments on time and
how many sources they were using. It helped us dig deeper into the reasons behind students'
struggles, such as issues with citations or unclear thesis statements. This allowed us to identify
specific areas that needed more attention.

Predictive analysis gave us a way to forecast how well students would do on their final papers
based on their past performance. This early prediction helped us identify students who might
need extra support, giving us a chance to intervene before the final paper was due. Finally,
prescriptive analysis provided actionable recommendations. Based on the analysis, we were
able to suggest ways for students to improve specific aspects of their writing, like attending
workshops or working on peer review.
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Conclusion

The findings of this study demonstrate that the integration of descriptive, diagnostic, predictive,
and prescriptive data analysis can significantly enhance the teaching of research writing. Each
type of analysis contributed to a different stage of the instructional process. Descriptive analysis
provided a general overview of students’ writing performance by identifying patterns related
to submission timeliness, paper length, and the use of scholarly sources. Diagnostic analysis
revealed the main areas of difficulty, including weak thesis statements, citation problems,
insufficient argument development, and limited use of evidence. Predictive analysis made it
possible to identify students who were likely to experience difficulties in the final research
paper, while prescriptive analysis transformed these findings into targeted pedagogical
interventions.

The study confirms that data analysis should not be viewed only as a technical tool for
measuring student performance. Rather, it can function as a systematic pedagogical mechanism
for improving feedback, academic support, and instructional planning. By using data-based
evidence, teachers can make more objective decisions, identify students’ individual learning
needs, and provide appropriate support before writing problems become persistent. In this
respect, data analysis contributes to a more personalized and responsive model of research
writing instruction.

Overall, the application of these four analytical approaches supports the development of
stronger academic writing skills among undergraduate students. It helps teachers move from
general assessment to evidence-based intervention and from reactive correction to proactive
academic support. Therefore, the use of descriptive, diagnostic, predictive, and prescriptive
analysis can be considered an effective strategy for improving students’ research writing
competence and promoting their long-term academic development.
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