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Abstract

The development of technology affects guidance and counseling services. Various technologies
are used to facilitate access to practical guidance and counseling services. The primary purpose
of this article is to determine research trends on the topic of technology in guidance and
counseling. The method used in this study is Bibliometric Analysis with the help of R Studio
Biblioshiny software. Bibliometric analysis is carried out in three steps: 1) determining the
objectives and research questions; 2) developing research design; and 3) analyzing results and
interpretations. This Bibliometric analysis uses the Scopus database. The research findings
show: 1) Performance analysis shows that the development of technology research in guidance
and counseling during 1959-2025 has increased in terms of quantity with an Annual Growth
Rate of 7.06% and Productivity per active year of publication of 30.03; 2) Kraut et al.’s
publication in 1998 regarding the Internet paradox became the most influential publication.
Then, the Journal of Substance Abuse Treatment became the most impactful journal on the

topic of guidance and counseling technology; 3) The United States became the most productive
country publishing articles related to technology in guidance and counseling. Naslud Ja is the
most active author collaborating with other authors; 4) Over the past five years, the most
widely studied topics are therapy, exercise, machine learning, artificial intelligence, and drug
therapy. Overall, it can be concluded that there is an increase in the number of publications,
research trends, and interest in guidance and counseling technology research.

Scopus database

1. Introduction

Rapid technological developments affect all aspects of life, including education (Sinaga & Firmansyah,
2024). Technology has affected the learning environment and student learning outcomes (Ravshanovna & Abdi-
Xafizovna, 2025). Guidance and counseling, as an integral part of education, are also inseparable from the
influence of technological developments. Technological developments have affected the implementation of
guidance and counseling (Hapipi et al., 2024; Muhammad, 2024). COVID-19 is one of the variables accelerating
technology adaptation in mental health services (including the counseling profession) (Permatasari et al.,, 2021).
Technology facilitates mental health services by providing faster and cheaper access (Price et al., 2014).

The development of technology in the fields of guidance and counseling can be divided into two periods.
The first period is the offline technology, which can only be accessed via personal computers. Technology in this
early period can be exemplified by the presence of ELIZA (Weizenbaum, 1966). ELIZA is the first chatbot
program to provide mental health services. The second period is the technology that can be accessed online or
via the internet. This second period is marked by the emergence of The Palace, a chat forum that allows for group
support (Delmonico et al., 2000). The internet has changed counseling services to be website-based (Setiawan
& Nabyla, 2022), cyber counseling (Radiani & Fadilah, 2024), and metaverse (Kang et al., 2025). In addition, the
presence of Artificial Intelligence (Al) also gives a new color to guidance and counseling. Such as using Al in
counselor training (Jeong et al, 2025). On the other hand, the American Counseling Association (ACA)
recommends empirical research on Al and its potential use in the counseling profession (ACA, 2024).

Guidance and counseling services have been integrated with technology that allows counselors and clients
to meet through virtual space (Baker & Ray, 2011). Technological innovation is not only in the aspect of client
services but also in the management aspect, changes have occurred (Gustini et al., 2022). Counselor work
becomes more concise and faster if technology is utilized. For example, the use of web-based student needs
assessments can shorten the time in the process of data collection and analysis (Ashari et al., 2023). The
development of guidance and counseling programs can also be done quickly if the application is utilized
(Sudibyo, 2017).
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The development of technology in guidance and counseling is growing rapidly. Guidance and counseling
services initially had many limitations in reaching and helping clients, but this was overcome due to the
development of technology. In line with this technological development, research mapping related to this
research is needed. This kind of mapping can help counselors and academics in this field to find out how the
development of technology in guidance and counseling has evolved from the beginning until now. Therefore,
this study aims to conduct a bibliometric analysis of research results that discuss technology in guidance and
counseling. By focusing on the following Research Questions (RQ):

RQ1: What is Scopus’s level of publication productivity in technology research in guidance and counseling?
RQ2: Which publications and journals most influence technology research in guidance and counseling?
RQ3: Which countries and researchers most frequently collaborate on studies indexed in Scopus?

RQ4: What are the trends in technology research in guidance and counseling?

2. Method

This study uses a quantitative approach with bibliometric analysis. There are two main techniques in
bibliometric analysis, namely, performance analysis and science mapping (Donthu et al,, 2021). Performance
analysis focuses on the contribution of publications and citations and their correlation in guidance and
counseling technology research (Donthu et al,, 2020). Science mapping discusses interactions and structural
connections among guidance and counseling technology research (K. Baker et al., 2020).

2.1. Source of Data & Keyword Selection

The data in this study were obtained from the Scopus database. The decision to use the Scopus database
was based on its proven quality and richness. Scopus is one of the most curated abstract and citation databases,
covering a variety of scientific journals, conference proceedings, and books both globally and regionally (Baas
et al, 2020). Scopus only contains the highest quality data because the content is strictly selected and re-
evaluated by an impartial Advisory and Content Selection Board. Scopus is also a database that has a significant
impact on the world of research (Powell & Peterson, 2017).

The search focuses on title, abstract, and keywords, with the inclusion criteria of the subject area in
psychology. The types of documents included are articles, reviews, book chapters, books, conference papers,
and conference reviews. There are two exclusion criteria, namely document duplication and incomplete meta
data. The year of publication is not limited in this search. Data search uses Boolean operators with keywords:

TITLE-ABS-KEY ( (“technology” OR “digital tools” OR “online counseling” OR “e-
counseling” OR “teletherapy” OR “virtual counseling” OR “Al in counseling” OR “Al in
mental health” OR “technology in guidance counseling”) AND (“guidance counseling” OR
“counseling” OR “mental health counseling” OR “mental health” OR “school counseling”
OR “school counselor”) AND (“effectiveness” OR “impact” OR “benefits” OR “challenges”
OR “application” OR “evaluation”) ) AND ( LIMIT-TO ( SUBJAREA, “PSYC”) ) AND ( LIMIT-
TO ( DOCTYPE, “ar”) OR LIMIT-TO ( DOCTYPE, “cp”) OR LIMIT-TO ( DOCTYPE, “re”) OR
LIMIT-TO ( DOCTYPE, “ch”) OR LIMIT-TO ( DOCTYPE, “cr”) OR LIMIT-TO ( DOCTYPE,
“bk”) )

The keywords included three parts of the search: first, keywords related to technology with some
synonyms, such as digital tools, Al in counseling, and virtual counseling. Second, keywords related to guidance
and counseling and synonyms, such as counseling, mental health, and school counselors, were used. Third,
keywords related to results or evaluations, such as effectiveness and impact. The search with these keywords
found 2041 documents.

2.2. Procedure and Sample

This bibliometric analysis covers research from 1959 to 2025. A data search was conducted on April 6,
2025. The total sample analyzed was in 2012. There were 29 documents that were eliminated because they did
not have complete metadata. The list of selected publications was exported from the Scopus BibTeX database
format. This research procedure follows the Zascirinska (2024) bibliometric analysis procedure, which divides
it into three stages. The first stage is to determine the objectives and research questions. The second is to
formulate data collection and analysis procedures (use of methods and software). The third is the analysis of the
results using descriptive statistics and interpretation of findings. The details of the bibliometric analysis
procedure in this study can be seen in Figure 1.
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Step 1

Questions

Performance analysis:

Science mapping:

3), Co-word analysis (RQ 4)

Determining the Objectives and Research

Bibliometric analysis is conducted through:

Publication-related matrix (RQ 1)

Citation analysis (RQ 2), Co-authorship
analysis (RQ 3), Co-authorship analysis (RQ

-

Step 2

Developing Design Research
through a) data collection
and b) data analysis

Step 3
findings to describe:

Authors (RQ 1and RQ 3)
Publications (RQ1 and RQ 2)
Journal (RQ 1 and RQ2)
Keyword (RQ 4)

Countries (RQ1 and RQ3)

—_

Analysis of results and interpretation of

Main information about data (RQ 1)

g

Step2a

and exclusion criteria

conference reviews (1).

Data Collection: databases used, keyword selection, inclusion

Documents appearing in the Scopus database: 2041

The publication types included articles (1449), reviews (279),
book chapters (224), books (73), conference papers (18), and
Publication excluded: Not having complete meta data (29)

Papers included in this analysis: 2012

N

Step2b

Data Analysis: Methodology and software were used to analyse

the data

Scopus: Result list and annual growth rate.
MS Excel: Metrics for performance analysis

R Studio Biblioshiny: author, journals, countries, institutions,
Annual growth rate, co-authorship, and co-occurring

Figure 1. Bibliometric Analysis Procedure

3. Results and Discussion

3.1. Level of Publication Productivity in Technology Research in
Guidance and Counseling in Scopus

Publication productivity can be seen with performance analysis consisting of the number of publications,
citations, and citations and publication-related matrices (Donthu et al., 2021). Citations change every day, so
there will be differences between the results of this study and the results of other studies. To answer RQ 1, R
Studio Biblioshiny, MS Excel software, and the Scopus database overview have been used. Performance data
such as total publications, h Index, and citation overview were obtained from the Scopus database. The number
of contributor authors, single-authored publications, co-authored publications, number of active years of
publication, productivity per active year of publication, total citations, and average citation were obtained from
the results of bibliometric analysis with R studio Biblioshiny. Productivity per active year of publication, average
citations, collaboration coefficient, proposition of cited publications, and citation per cited publication were
calculated using MS Excel. The results of the analysis through R Studio Biblioshiny, Scopus data, and MS Excel

are then presented in Table 1.

Table 1. Performance Analysis of Guidance and Counseling Technology Research in Scopus

Description Abbreviations and Formulas Results
1.1 Publication-related metrics

Total publication TP 2012
Article 1426
Review 276
Book chapter 219
Book 72
Conference paper 18
Conference review 1
Number of contributing authors NCA 7197
Single-authored publications SA 279
Co-authored publication per Doc CA 4.09
Timespan T 1959:2025
Annual Growth Rate (%) AGR 7.06%
Number of active years of publication NAY 67
Productivity per active year of publication PAY=TP/NAY 30.03
1.2 Citation-related metrics

Total citations TC 51259
Average citations AC=TC/TP 25.48
1.3 Citation and publication-related metrics

Number of cited publications NCP 1,629
Collaboration coefficient CC=1-(TP/NCA) 0.72
Proportion of cited publications PCP=NCP/TP 0.81
Citations per cited publication CCP=TC/NCP 31.47
h-index H 102
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Performance analysis shows that the development of technology research in guidance and counseling has
increased in quantity over the past 67 years (from 1959 to 2025) with an Annual Growth Rate of 7.06% and
Productivity per active year of publication of 30.03. The average citation of each document is 25.48. The H index
on this topic also shows a considerable number, 102.

This means that technology research in guidance and counseling has significant productivity and impact.
One indicator of productivity and impact of a publication can be seen from the H index because the h-index
calculates the number of documents and the number of citations. This idea is reinforced by the opinion of Bar-
[lan (2008), who said that the h-index can be one indicator of a productive Scopus publication and has an impact
on the development of science in a particular discipline. Academics have accepted the h-index as an indicator of
the success of topics and researchers (Norris & Oppenheim, 2010). According to Norris and Oppenheim (2010),
ifthe h-index increases every year, the researcher and the topic being studied can have a more significant impact.
According to Hirsch (2007), the h-index can also be used to predict the future success of a researcher and a topic.
When compared to other bibliometric indicators (Hirsch, 2007).

Performance analysis can also be seen from the development of the number of publications each year and
the productivity of authors and institutions. The development of publications from 1959 to 2025 can be seen in
Figure 2 below:

Annual Scientific Production

Articles

Year

Figure 2. Development of the Number of Publications Each Year

The number of publications on the topic of technology in guidance and counseling has increased from year
to year. However, from 1959 to 1998, there was a stagnant number of publications on this topic, with only 1 to
8 publications per year. It was only in 1999 that the publications began to increase. The peak in 2024 was around
342 publications. Overall, the trend of research on guidance and counseling technology has increased from year
to year. The increase in the trend of research on guidance and counseling technology cannot be separated from
the development of technology in general. Especially in the world of education, many technologies are created
and used in the world of education (Xue et al., 2024). In the field of mental health, the use of technology is also
increasing (Scott et al., 2017).

Author productivity can also be determined through bibliometric analysis. The results of the study using
R Studio Biblioshiny and descriptive statistical analysis show that there are 10 most productive authors.

Table 2. 10 Most Productive Writers

Author Affiliation TP TC Publication Year Start
Schueller SM University of California (USA) 13 1568 2013
Hilty DM Northern California Veterans Administration Health Care 11 203 2016
System (USA)
Riva G Universita Cattolica del Sacro Cuore (Italy) 10 428 2000
Torous ] Harvard Medical School This link is disabled (USA) 10 141 2014
Comer JS University of Texas at Austin (USA) 9 481 2014
Naslund JA Harvard Medical School, Boston, (USA) 9 203 2015
Jones DJ College of Arts & Sciences, this link is disabled. It is Chapel 8 208 2013
Hill, (USA)
Mohr DC Northwestern University (USA) 7 1478 2013
Patel V Harvard Medical School, Boston, (USA) 7 568 2017
Bauer S University Hospital Heidelberg, Heidelberg, (Germany) 6 184 2005
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Based on the Biblioshiny analysis, the 10 most productive authors in the 67 years of development of
technology research in guidance and counseling are known. Schueller is the most active author writing on this
topic. Schueller has published 13 publications with a total of 1568 citations. Schueller is a professor in the field
of Psychological Science & Informatics at the University of California (USA). Then there is Mohr from
Northwestern University (USA), who has 7 publications with 1478 citations. The number of publications
produced by authors in the field of technology in guidance and counseling illustrates the author’s activeness in
writing. So, productive authors have a good reputation in this field of science (Birnholtz, 2006).

Bibliometric analysis can also reveal institutional activity. The bibliometric and descriptive statistical
analyses show the five most used institutions or affiliations (Table 3).

Table 3. Institutions with the Most Publications

No Institutions Number of Publications
1 University of California (USA) 472
2 University of Toronto (Canada) 297
3 Harvard Medical School (USA) 290
4 University of Washington (USA) 288
5 Northwestern University (USA) 225

Based on Table 3, the University of California is the institution with the most publications on the topic of
technology in guidance and counseling. The total publications from the University of California reached 472
publications over 67 years (1959-2025). The number of publications by the University of California in this field
is enormous when compared to other institutions. Even with the second place, the University of Toronto has a
difference of almost a hundred publications. The high number of publications in an institution indicates the
quality intentions of an institution. According to Dvorak (1989), the number of publications is an indicator of
the success of a university.

3.2. The Most Influential Publications and Journals in Guidance and
Counseling Technology Research

The influence of a publication reflects the impact and success of the publication. The number of citations
in a publication is an indicator that the publication affects the development of the research topic. Through
bibliometric analysis with the help of Biblioshiny, the 10 most influential publications on the topic of technology
in guidance and counseling are known. The 10 publications can be seen in the table 4. Data from table 4 is taken
from the citation matrix in Scopus on April 6, 2025, and TC (Total citations).

Table 4. The most Influential Publications

No  Publications Title DOI TC TC per Year

1 Internet paradox: A social technology that 10.1037/0003-066X.53.9.1017 3138 112.07
reduces social involvement and psychological
well-being? (Kraut et al., 1998)

2 Virtual reality in the assessment, 10.1017/S003329171700040X 879 97.67
understanding, and treatment of mental health
disorders (Freeman et al., 2017)

3 The association between adolescent well-being ~ 10.1038/s41562-018-0506-1 774 110.57
and digital technology use (Orben & Przybylski,
2019)

4 Online communication, social media and 10.1016/j.childyouth.2014.03.001 685 57.08

adolescent wellbeing: A systematic narrative
review (Best et al,, 2014; Luxton et al,, 2011)

5 mHealth for mental health: Integrating 10.1037/a0024485 675 45.00
smartphone technology in behavioral
healthcare (Luxton et al.,, 2011)

6 The relationship between cell phone use, 10.1016/j.chb.2013.10.049 649 54.08
academic performance, anxiety, and
Satisfaction with Life in college students (Lepp
etal, 2014)

7 Non-social features of smartphone use are most  10.1016/j.chb.2016.05.079 610 61.00
related to depression, anxiety, and problematic
smartphone use (Elhai et al.,, 2017)

8 Machine learning in mental health: a scoping 10.1017/S0033291719000151 557 79.57
review of methods and applications (Shatte et
al, 2019)

9 Traumatic stress in the age of COVID-19: A call 10.1037/TRA0000592 547 91.17

to close critical gaps and adapt to new realities
(Horesh & Brown, 2020)
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No  Publications Title DOI TC TC per Year
10 Personal Sensing: Understanding Mental Health ~ 10.1146/annurev-clinpsy-032816- 528 58.67
Using Ubiquitous Sensors and Machine 044949

Learning (Mohr et al,, 2017)

The most influential publication was written by Kraut et al. (1998). This work discusses the impact of the
internet on social engagement and psychological well-being. Kraut et al. (1998) found that the internet causes a
decrease in communication between family members and the social environment. In addition, the internet also
increases depression and loneliness. The work of Kraut et al. (1998) in guidance and counseling technology is
the most cited until 2025, with 3138 citations (Scopus database). On Google Scholar, this work has been cited
8881 times. For example, this work is cited by Hartanto et al. (2025), Mestre-Bach (2025), and Valla et al. (2025).

The following are 10 influential journals on the topic of guidance and counseling technology based on
bibliometric analysis using Biblioshiny:

Table 5. The most Influential Journals

No Journal h-Index TC Year Start
1 Journal of Substance Abuse Treatment 22 1383 2002
2 Frontiers in Psychology 16 990 2017
3 Professional Psychology: Research and Practice 16 1675 1983
4 Psychological Services 13 925 2009
5 American Psychologist 11 3883 1983
6 Clinical Psychology Review 11 1181 2011
7 Cognitive and Behavioral Practice 11 570 2003
8 Counselling and Psychotherapy Research 11 603 2001
9 Cyberpsychology, Behavior, and Social Networking 11 644 2013
10 Journal of Technology in Behavioral Science 11 397 2017

Note: This data is taken from the citation matrix in Scopus on April 6, 2025.

The Journal of Substance Abuse Treatment is the most impactful journal in the topic of guidance and
counseling technology, with an h-index of 22 and a total of 1383 citations. The Journal of Substance Abuse
Treatment is an open-access journal. This journal has another name, the Journal of Substance Use and Addiction
Treatment (JSAT). JSAT is included in the Scopus Q1 journal with a 2023 S]R value of 1.52. According to Scimago
Journal Rang (SJR), it is a ranking of scientific journals based on a citation weighting scheme and eigenvector
centrality (Gonzalez-Pereira et al,, 2010). SJR is designed for use with complex and heterogeneous citation
networks such as Scopus (Gonzalez-Pereira et al.,, 2010).

3.3. Which Countries and Researchers Most Frequently Collaborate in
Technology Research in Guidance and Counseling in Scopus

This section will discuss the affiliated countries that publish the most publications and collaborate. In
addition, section three will also discuss authors who often collaborate with others. When viewed from the
number of publications affiliated with a particular country, bibliometric analysis found 10 countries that
published the most publications on the topic of guidance and counseling technology (Figure 3).

Corresponding Author's Countries

Countries

Collaboration

=

§ e

i-.'ii

N. of Documents

puntry PLSRCa0ns, MOP: Mutple Country PUSKaton

Figure 3. Number of Publications in Countries
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United States America is the most productive country in publishing articles related to technology in
guidance and counseling. In the USA publication, there are 51 written through Single Country Publication (SCP),
and there are 588 documents written through Multiple Country Publication (MCP). SCP means an article is
written with an affiliation to one country, while MCP is written by authors from multiple countries. This means
that writers from the USA collaborate a lot with writers from other countries. The high level of collaboration
between countries can be seen in Figure 4.

Country Collaboration Map

Longitude

Latitude

Figure 4. Country Collaboration Map

The map in Figure 4 shows the number of collaboration networks between authors across countries. The
United States of America has the most collaboration networks, which is in accordance with Figure 3. The second
country with the most collaboration is the United Kingdom. Figure 4 shows the number of collaboration
networks on the UK map.

Collaboration between authors can be seen through the Network Collaboration in Figure 5.

schueller sm

manj% W >
v
naslund ja LTI Wy

simps@n dd

Figure 5. Authors Collaboration

Naslud Ja is the most active author in collaborating with other authors. Naslud’s Page Rank in collaboration
is 0.034. PageRank is used to analyze the relationship and influence between documents, authors, or institutions
in a research field. The PageRank value means that the relationship between the author and other authors is
quite good in terms of collaboration.

The analysis of collaboration between Affiliated Countries and between authors shows a good
collaboration network. When viewed from the country affiliation, the collaboration that occurs is very uniform.
Author collaboration is also quite a lot. From these two findings, in terms of social structure, there is good
interaction between each author on the topic of guidance and counseling technology, in line with Aria and
Cuccurullo (2017), who stated that the relationship between authors can be seen from the collaboration
network. Collaboration analysis helps to understand social ties in a field (Upadhyay et al., 2023).

3.4. Technology Research Trends in Guidance and Counseling

Research trend analysis is the main result of bibliometric analysis findings (Nguyen et al, 2021).
Information on research trends can help predict the growth and decline of specific methods, ideas, and topics.
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The results of this research trend analysis can be used to determine future research on guidance and counseling
technology. The research trends on technology in guidance and counseling are as follows:

Trend Topics

e

Term
i

"
000

8
</

Yea

Figure 6. Technology Research Trends in Guidance and Counseling

Since the emergence of technology in guidance and counseling, the keyword support has appeared first.
Articles related to this keyword discuss the use of technology as a tool in mental health services. Over the past
five years, the most widely studied topics have been therapy, exercise, machine learning, artificial intelligence,
and drug therapy. The topic of artificial intelligence has become a favorite in the past five years.

Al is widely used to help the counseling process, including the development of Al-based chatbots. The Al-
based counseling chatbots currently quite influential are Weobot, Tess, and Wysa. Woebot App is an Al to help
reduce Anxiety and Depression (Yeh et al, 2025). Tess is an Al that focuses on Behavioral intervention
technologies (BITs), unique ways to incorporate the benefits of technology and psychology to address differing
health needs (Fulmer et al.,, 2018; Stephens et al.,, 2019). Wysa is a counseling chatbot using Cognitive Behavior
Therapy (CBT) (Beatty et al., 2022). In addition to chatbots, Al is also used to conduct assessments. Such as
Rollwage et al. (2023), who developed an Al-based clinical assessment in the UK. Then, Zhai et al. (2024)
developed a machine learning-based depression assessment

Issues related to the ethics of Al in counseling are also widely discussed. Moreover, the topic related to the
ethics of using Al is also one of the recommendations of the American Counseling Association (ACA) to be studied
(ACA, 2024). Such as the research of Ma et al. (2022) discusses the current counseling code of ethics and its
relevance to the use of Al. Meadi et al. (2025) highlight the challenges and ethical barriers in dealing with Al
Chatbots. Urom et al. (2025) recommend the development of a new code of ethics so that Al-based services
prioritize empathy, positive appreciation, and multiculturalism.

4. Conclusion

The results of the bibliometric analysis of technology research in guidance and counseling show a
significant increase from 1959 to 2025. The increased number of publications indicates a growing interest in
this field of study. This analysis shows an increasing trend in technology research in guidance and counseling.
In the last five years, the trend of technology research in guidance and counseling has been related to the topics
of therapy, exercise, machine learning, artificial intelligence, and drug therapy. These findings indicate the
dynamism of this topic, as well as opportunities for further research and collaboration between researchers in
this field. Furthermore, guidance and counseling researchers who are interested in publishing their work in the
Scopus database or Scopus-indexed journals can focus their research on keywords that have emerged over the
past five years. These keywords are therapy, exercise, machine learning, artificial intelligence, and drug therapy.
Researchers can also choose one of the journals that actively publish topics on guidance and counseling
technology, such as the Journal of Substance Abuse Treatment, Frontiers in Psychology, and Professional
Psychology: Research and Practice.
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