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Introduction Experiments and Results Analysis

The methodology Is a key factor to connect research problems and
results. Most of the existing studies have constructed many schemas
of research methods in Library and Information Science (LIS). For
example, Luo & McKinney (2015) divided the research methodology
Into the research design, research model, and research theory. Chu &
Ke (2017) summarized the research methods of Library Information
Science Into 16 categories including ‘Experiment’, ‘Bibliometrics’,
‘Questionnaire’, etc.

|ldentifying the research methods used in academic papers Is the basis
for analysing usage behaviour and scenarios of different research

Classification model of Research methods

Problem transformation and algorithm adaptation (Tsoumakas & Katakis,
2007) are two common Kkinds of multi-label classification strategies. The
strategy of problem transformation includes Binary Relevance,
Classifier Chain, Label Powerset, and Random k-label sets. Algorithm
adaptation 1s a way to perform multi-label classification by directly
Improving or modifying the existing classification algorithm. We use
these two multi-label classification strategies to classify the research
methods of academic articles in LIS. For problem transformation, we
use Nawe Bayes, SVM, and XGBoost as the basic classification

We use CC-XGB to train the final model upon all the annotated
articles to predict the remaining 3,296 unlabelled articles. Using
1,977 papers that have been manually annotated with research
methods and 3,296 papers that have been automatically classified by
CC-XGB, we analyse the frequency of different research methods In
1990-1999, 2000-2009, and 2010-2019. The number of papers In
each period affects the use of research methods. Hence, we analyse
the relative frequency of different research methods in the three
periods. Figure 1 shows the result.
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