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Generative artificial intelligence (GenAl) impacts higher education assessment and learning
outcomes, which are closely related and intertwined. Literature suggests that educators
and researchers have many varied concerns regarding student assessment in the higher
education GenAl context, such as how to assess students’ learning and the new (refocused)
learning outcomes that emerged in GenAl-facilitated learning environments. To provide
evidence-based insights into and answers to these concerns, we conducted a scoping
review by collating literature in relevant research areas. Following a five-stage scoping
review framework, we collaboratively collected and coded 34 studies. The three assessment
approaches identified in the review were traditional assessment, innovative and refocused
assessment and GenAl-incorporated assessment. The new, refocused learning outcomes
identified were career-driven competencies and lifelong learning skills. The review also
revealed that most research designs were qualitatively oriented (e.g., with exploratory
design, descriptive research, ethnographic research and phenomenological research). This
study proposes a holistic diagram showing the current research status and trends. It
suggests five future research directions: innovative assessment designs, collaborations
among assessment approaches, new learning outcomes, relationships between assessment
approaches and learning outcomes, and quantitative or mixed research studies.

Implications for practice or policy:

e Traditional assessment methods in higher education do not operate effectively in the
GenAl era.

e Innovative and refocused assessment and GenAl-incorporated assessment are
promising strategies to assess student learning.

e Career-driven competencies and lifelong learning skills are new focused learning
outcomes evolved from the use of GenAl.

e More quantitative and mixed research studies should be conducted to provide
additional empirical evidence on the impact of GenAl on student assessment and
learning outcomes.
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Introduction

Generative artificial intelligence (GenAl) will revolutionise higher education (Baidoo-Anu & Ansah, 2023;
Chen & Zhu, 2023; Chiu, 2024) by creating opportunities and challenges for teaching, learning and
assessment (Michel-Villarreal et al., 2023; Ruiz-Rojas et al., 2023). Students could use GenAl technologies
like ChatGPT or Sora to easily create essays, images and videos for their assignments and projects. They
could complete assigned tasks that they initially thought they were unable to perform or explore different
perspectives in their learning process (Kasneci et al., 2023; Ruiz-Rojas et al., 2023). For example, a research
student could easily obtain an informed script from GenAl to complete a statistics project or get varying
views to enhance their initial ideas. However, inappropriate use of or overreliance on this technology
poses challenges for both teachers and students (Chiu, 2023; Kasneci et al., 2023). For instance, students
might simply generate answers to complete their assignments instead of exploring and learning from
differentideas or perspectives. Additionally, it is difficult for teachers to distinguish GenAl-generated work
from student-generated work. These opportunities and challenges urge us to revisit learning outcomes,
new literacies, pedagogies and assessment to address the evolving challenges emerging from GenAl usage
(Dobrin, 2023). Among them, assessment emerges as a key topic to which higher education teachers and
researchers must pay attention (Hodges & Kirschner, 2024).

Assessment plays a pivotal role in students’ learning processes and learning outcomes (Bryan & Clegg,
2019; Gikandi et al., 2011; Ibarra-Saiz et al., 2021; Lara et al., 2020; Rajaram, 2023), and its design should
consider feedback approaches, student participation and self-regulation (Ibarra-Saiz et al., 2021, Rajaram,
2021). A well-designed assessment not only measures students’ understanding but also guides them in
identifying their strengths and areas for improvement, thereby facilitating a more efficient and effective
learning experience (Bryan & Clegg, 2019; Makransky et al., 2019; Rajaram, 2023). GenAl could provide
personalised and real-time feedback experiences, adapting to each student’s learning capacity and pace
(Chiu, 2024; Su & Yang, 2023). Accordingly, the use of GenAl in assessment could potentially eliminate the
one-size-fits-all approach, ensuring equitable access to an elevated level of quality education (Mintz et
al., 2023). However, integrating GenAl in assessment is an innovative intervention that has transformed
previous student learning approaches because assessment affects learning approaches. This has led to
assessment challenges due to the mismatch between the innovative learning approach and its traditional
assessment designs (Hodges & Kirschner, 2024; Luo, 2024).

There is an emerging discussion associated with assessment, including assessment methodologies (Al-
based), and focus of current assessment (i.e., authentic), learning outcomes (e.g., Al literacy, critical
thinking and creativity) and approaches to handling academic integrity (Alasadi & Baiz, 2023; Bannister et
al., 2023b; Kasneci et al., 2023; Michel-Villarreal et al., 2023). However, there is insufficient research into
assessment-related activities for higher education teachers and researchers, and few conclusions have
been drawn based on relevant studies. Addressing the assessment-related challenges in higher education
within the context of GenAl is an urgent research topic (Chiu, 2024) that requires more attention. To
address this gap, this review study explores how to transform through (re)imagining and (re)designing
assessment in higher education for GenAl-empowered learning environments.

Literature review

Assessing GenAl-facilitated learning

Student assessment is an integral part of the education system, aiding in the continuous improvement of
teaching methods and learning outcomes. The goal of assessment is relatively stable — it enhances the
learning and teaching process with intended learning outcomes, ensures accountability and prepares
students for future challenges (Lau, 2016; Pereira et al., 2016; Rajaram, 2023; Rubin et al., 2004).
Assessment practice needs to be matched with evolving education contexts (e.g., with GenAl integrated)
to achieve high efficacy in facilitating educational innovation, attaining quality assessment and obtaining
student assessment goals. This is an urgent issue that needs to be resolved and should be given much
attention. Concerns about student assessment in GenAl contexts are particularly noticeable (Alasadi &
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Baiz, 2023; Michel-Villarreal et al., 2023). These concerns arise from the mismatch between innovative
GenAl-integrated education practices and traditional approaches to assessing students’ learning, such as
exams or written essays (Chaudhry et al., 2023; Dobslaw & Bergh, 2023; Nikolic et al., 2023; Yilmaz &
Yilmaz, 2023).

Essentially, how to assess student learning when GenAl is used is a major concern in higher education
(Chiu, 2024; Luo, 2024). GenAl enables students to access knowledge and information effortlessly;
however, it also reduces the effort students must make to acquire and produce knowledge, which can
lead to assessment concerns. Furthermore, GenAl’s capacity to mimic human responses empowers
students to generate content, which may increase the chances of students cheating on assigned
coursework, tasks and exams (Michel-Villarreal et al., 2023). This raises concerns about academic
integrity. As a result, the integration of GenAl in learning affects the assessment outcomes; essay-based
assignments may not reflect student creativity when students directly submit GenAl’s output as the
assignment. Consequently, the design of assessment may lose its functions. This challenges teachers and
educational institutions to guarantee equitable assessment and uphold academic integrity (Cotton et al.,
2023). Moreover, as assessment drives learning outcomes, changes in assessment may lead to new or
refocused learning outcomes.

Learning outcomes in GenAl-facilitated environments

Current uses of Al in education, as elucidated by researchers, include adaptive learning platforms
(Mavroudi et al., 2018), intelligent tutoring systems (Mousavinasab et al., 2021) and Al-driven
administrative tasks (Ahmad et al., 2022). Researchers suggest that students can benefit from Al-assisted
learning as these systems can provide automatic feedback, support intelligent tutoring and facilitate
personalisation (Hwang et al., 2020; Weng & Chiu, 2023; Zhang & Aslan, 2021). As research in Al for
education is ascendant, pivoting the focus to GenAl could potentially enhance these capabilities further.
For example, GenAl enables students to engage in more creative, exploratory and self-guided learning
processes (Ruiz-Rojas et al., 2023). Furthermore, some researchers recommend designing innovative and
higher-order thinking tasks to enable students to develop essential thinking skills and competencies vital
to their future development, including creativity and critical thinking (Alasadi & Baiz, 2023; Michel-
Villarreal et al., 2023; Ruiz-Rojas et al., 2023). These efforts resemble the potential learning outcomes of
GenAl-facilitated education.

However, there are concerns and ambiguity concerning what learning outcomes should be assessed in a
GenAl-facilitated learning environment (Chiu, 2023; Hodges & Kirschner, 2024). The implementation of
GenAl could redefine student learning performance and skills as knowledge creation becomes increasingly
decentralised, collaborative and technology-driven (Luo, 2024). Meanwhile, learning processes could
begin to emphasise new outcomes such as Al literacy and the necessary knowledge for GenAl learning,
including critical reasoning and digital, media and information literacies (Chiu, 2023, 2024). Defining these
new focal learning outcomes and determining the essential higher-level learning outcomes to be assessed
in GenAl contexts are desirable research topics in this area. Moreover, a GenAl learning environment
could potentially eliminate human interaction, unlike students’ previous experiences (Michel-Villarreal et
al., 2023). The skills and performance on which students should be assessed in such a dehumanised
learning environment are unprecedented. However, the assessment criteria used to define these newly
emerged learning outcomes in GenAl learning contexts can determine which skills require emphasis (Chiu,
2024). Though students in higher education are expected to acquire the skills needed to function
effectively in their future workplaces (Abelha et al., 2020; Suleman, 2018), there is no definitive solution
regarding how to assess GenAl-facilitated learning to foster a diverse range of future skills.

Existing review studies

To date, review studies have focused on changes in or transformations of assessment in higher education
influenced by GenAl tools. For example, Baidoo-Anu and Ansah’s (2023) review highlighted that the GenAl
tool ChatGPT could generate formative assessment prompts for improved teaching and learning. They
suggested that educators need to revise current assessment methods and adopt more innovative
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approaches. Similarly, Bahroun et al. (2023) examined the transformative impact of GenAl across
disciplines. Their bibliometric study highlighted the need for revised assessment guidelines, emphasising
the importance of refining Al models for precision, addressing biases, ensuring accuracy and setting firm
ethical guidelines for Al's role in educational assessments. Besides, Bannister et al.’s (2023b) systematic
review of GenAl in higher education highlighted its role in learning assessment and feedback and
suggested that future research focus on GenAl-boosted evaluation and Al-aided self-assessment. In
addition, Farrelly and Baker’s (2023) review emphasised the need for fairness and equity in GenAl-based
assessments. They encouraged students to become developers of Al tools instead of mere consumers and
to collaborate with educators to develop resources regarding the effective use of GenAl tools in
assessment tasks. Overall, review studies have defined assessment as a versatile application for GenAl
and proposed possible remedies for its relevant and contextualised issues. However, these studies did not
discuss how the changes in assessment could impact students’ learning outcomes.

To enrich the relevant literature, we conducted a review study of assessment practices in the context of
higher education GenAl (Bearman et al., 2024). Since GenAl in higher education is in its infancy phase, we
used a scoping review in our study. Among the different types of review studies, scoping review is a
method of accumulating and synthesising knowledge that employs a systematic and repetitive process to
identify and summarise existing or emerging literature on a specific subject (Pham et al., 2014). Different
from systematic reviews that respond to specific questions with established methodologies to evaluate
the quality of articles, a scoping review is applicable in areas where there is a lack of solid evidence and
may include literature from a wide variety of study designs (O'Flaherty & Phillips, 2015).

Methodology

We adopted the five-stage framework proposed by Arksey and O'Malley (2005) to conduct the scoping
review (as shown in Table 1). This framework features a rigorous procedure for ensuring openness and
clarity to increase the search process's transparency. The search strategy guided by the framework can
be replicated, which enhances the reliability of the research findings.

Table 1
Five-stage scoping review framework, adopted from Arksey and O'Malley (2005)
Stage Instruction
Identify research questions This stage sets the path for the next steps. It is crucial to clearly
specify relevant issues around the question, as they influence the
search strategies. Research questions are typically wide-ranging as
they aim to offer comprehensive coverage.
Identify relevant research At this phase, the relevant research is identified, and a planis

created on where to look, what terms to use, which resources to
explore, the time frame and the language. It is essential to have a
wide and comprehensive search for the studies.

Select study Selecting studies involves the implementation of criteria for
inclusion and exclusion. These criteria are dependent on the specific
details of the research question and the newfound understanding of
the topic gained from reviewing the studies.

Chart the data A form for charting data is created and utilised to gather information
from each study. A narrative review or descriptive analytical
approach is employed to obtain context-based or process-focused
data from each study.

Collate, summarise and report  An analytical framework or theme-building is applied to give a broad

results view of the literature. A quantitative analysis of the volume and
characteristics of studies is displayed using tables and charts. A
thematic analysis follows. It is crucial to maintain clarity and
consistency when presenting the findings.
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Identification of research questions

Our review centred on investigating how the use of GenAl impacts assessment and learning experiences
in higher education. We formulated the following three research questions to direct our exploration,
ensuring a comprehensive collection of literature related to the research focus:

e How do higher education teachers assess student learning when GenAl is used?
e What new focused learning outcomes have evolved from the use of GenAl?
e  What research methods are used to investigate assessments when GenAl is used?

Identification of relevant research

A broad range of keywords should be utilised as search terms to achieve extensive coverage of the
available literature (Arksey & O'Malley, 2005). We formulated the main search strings to gather literature
related to GenAl in higher education, evaluating from a global perspective lens. At this stage, we sought
suggestions from a university librarian, who helped refine the search terms and pinpoint databases that
were most likely to yield the desired results. We used the Boolean operators to refine, broaden and
amalgamate the search areas. The key search terms designed for the search were ((“generative Al” OR
“GenAl” OR “ChatGPT”) AND (“undergraduate*” OR “universit*” OR “higher education” OR “tertiary”)).

We designed the criteria for research inclusion and exclusion (as shown in Table 2), aiming to be as
thorough as possible in identifying the most relevant and primary evidence while considering the practical
constraints of time and financial resources. However, to include as many target studies as possible, we
did not set any limitations on the publication’s date or cultural background.

Table 2
Criteria for research inclusion and exclusion
Inclusion criteria

(2) Peer-reviewed journal papers

(2) The written language is English, and the full text is accessible

(3) The research investigates the use of GenAl in higher education settings

(4) The overwhelming themes of the study relate to student assessment and GenAl

(5) The study focuses on the assessment of student learning, student learning outcomes or the

research methods used to investigate student development in GenAl-facilitated learning
environments
Exclusion criteria

(1) The paper is not peer-reviewed

(2) The body text of the article is written in a language other than English, or the full text is not
available

(3) The study uses secondhand resources to conduct data analysis, such as literature review or
meta-analysis

(4) The research is not conducted in higher education settings

(5) The study is not relevant to the assessment of student learning, student learning outcomes,

nor the research methods used to investigate student development in GenAl-facilitated
learning environments

(6) The study has no sufficient description of student learning in GenAl-facilitated learning
environments or corresponding assessment strategies

To collect high-quality peer-reviewed literature, we applied the search strings to six representative
electronic databases in educational technology: Web of Science, Scopus, ERIC, ProQuest education
database, ACM and IEEE Xplore. Furthermore, the reference lists of the collected articles were manually
searched to locate any other original sources within the grey literature space. The research-searching
stage ended in April 2024.
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Selection of study

As shown in Figure 1, we followed the Preferred Reporting ltems for Systematic Reviews and Meta-
Analyses (PRISMA) statement when collecting studies for the scoping review. We collected 2,347 articles
from the databases using the described search strings. The first two of us authors (XW & QX) collaborated
on study selection, reading the abstracts of the identified reports independently before voting on whether
to keep the paper. When disagreements arose, they sought advice from the moderators (i.e., the third
and the last of us authors) until a consensus was reached.

The abstract reviewing process showed that many articles were not relevant, especially those focusing on
the use of GenAl for primary and secondary education. Those articles mainly dealt with the ethical issues
of adopting GenAl in education, assessed the accuracy rates and capabilities of GenAl in producing the
desired content for different subjects, focused on instructors’ or students’ perceptions of or attitudes
towards the application of GenAl to facilitate their study or systematically reviewed papers and other
non-peer-reviewed publications; as such, they were ruled out. We excluded some articles from the search
because they were identified repeatedly across the different databases. After applying the inclusion and
exclusion standards to all identified studies, we deemed 32 papers as relevant to the research subject.
The first two of us authors worked collaboratively to double-check the obtained studies and to review
and confirm the full-text versions. This procedure also allowed for the identification of any additional
relevant literature by reviewing the reference lists of the collected studies. We included an additional two
articles through this reviewing procedure as they met the inclusion criteria but were not published in our
target databases.

oy
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i e ACM(n=616)
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Figure 1. PRISMA flow chart for study collection
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Charting of the data

We utilised inductive methods when processing the data. Appendix 1 shows the specific summaries of the
studies included (https://shorturl.at/mlicSZ). Each article was summarised from diverse perspectives,
including its author, year, study location, intervention and resources, participants and sample size,
assessment, student learning outcomes, research method, limitations and suggestions.

Collation, summary and reporting of results

Compiling and presenting results is the fifth and final step of Arksey and O'Malley’s (2005) scoping review
process; see the next section.

Results and implications

This scoping review resulted in 34 articles authored in various regions. Five of the studies were carried
out in United Kingdom, four in Australia and two each in the United States of America, China, Canada,
Sweden, Spain, Turkey and Saudi Arabia. Some other countries each contributed one article (e.g., Finland,
the Netherlands, Singapore, Taiwan, Malaysia). Notably, insufficient literature originated from Asia or
developing countries regarding how the application of GenAl impacts assessment in higher education.
The articles cover a range of topics related to GenAl in higher education, such as teacher assessment
approaches, emerging learning outcomes and research methods for assessing student learning. We
reviewed the articles and concluded that they could answer the three main research questions.

Research question 1: How do higher education teachers assess student learning when
GenAlis used?

Though some studies (5/34) did not provide sufficient information regarding this research question, we
gathered that higher education teachers generally used diverse ways to assess student learning in GenAl-
facilitated settings. We categorised these assessment strategies into three approaches: traditional
assessment, innovative and refocused assessment and GenAl-incorporated assessment.

Traditional assessment approach

In 10/34 of the reviewed articles, university teachers adopted long-existing assessment methods
traditionally adopted in higher education, including quizzes, exams, assighments, case studies, projects
and presentations (Chaudhry et al.,, 2023; Farazouli et al., 2023; Yilmaz & Yilmaz, 2023); in-class
assignments that are difficult for Al to solve (Nikolic et al., 2023; Rajabi et al., 2023); open-book exams
and home exams (Dobslaw & Bergh, 2023); in-person closed-book written quizzes (Rajabi et al., 2023);
and observation (Yan, 2023). We found that teachers also used the same methods to assess student
learning in the GenAl-facilitated learning environments; in other words, they did not change how they
assessed students’ learning.

Innovative and refocused approach

Some university educators (8/34) utilised strategies that incorporated interactive and creative elements
to assess students’ learning in GenAl-facilitated learning environments. Among them, some educators
redesigned traditional assessment methods to encourage students’ higher-order thinking skills (e.g.,
critical thinking and creativity) (Binh Nguyen et al., 2023; Kirwan, 2023; Salinas-Navarro et al., 2024). The
assessment methods included personalised assessments in which students were challenged by
customised exams or quizzes generated by GPT (Banihashem et al., 2024; Cotton et al., 2023; Giinay et
al., 2024); self-assessments in which students decided their next actions after getting varying perspectives
from ChatGPT (Ali et al., 2024; Almasre, 2024; Chang et al., 2023); generic skill assessments in which
students demonstrated critical thinking, problem-solving and communication skills (Almasre, 2024;
Banihashem et al., 2024; Bearman et al., 2024; Blanke, 2024; Cotton et al., 2023; Fleckenstein et al., 2024);
and open-ended assessments in which students were encouraged in aspects of originality and creativity
(Eager & Brunton, 2023; Vicente-Yagle-Jara et al., 2023). Overall, in this approach, the teachers addressed
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challenges by redesigning their assessment methods, refocusing on the learning outcomes needed by
students and emphasising and facilitating self-regulated learning.

GenAl-incorporated assessment approach

Some studies (11/34) reported that students participated in diverse GenAl-incorporated learning
assessment activities. This assessment approach requires students to work with GenAl by interacting with
the feedback and information provided by the platform. For instance, Exintaris et al. (2023) and Clark
(2023) found that students needed to critique the ideas and solutions given by ChatGPT for their greater
improvement. In French et al.’s (2023) study, students worked with GenAl tools to complete game
development tasks, wherein they needed to demonstrate working solutions with GenAl and report their
findings. In Mohamed’s (2023) study, instead of traditional written summative assessments, students
used ChatGPT to complete group-based projects that showed their communication and collaboration
skills. Additionally, in Vartiainen and Tedre (2023), students used text-to-image GenAl tools to
demonstrate their creative thinking during a hands-on workshop. These studies demonstrate the
incorporation of GenAl into learning assessment tasks, representing a future direction that researchers
could consider for GenAl’s further development and more in-depth utilisation.

Implications

These three approaches indicate that assessment practices in higher education are diversified, but the
development of changes in these assessments is a slow process. GenAl transforms how assessments are
performed and redefines the intended learning outcomes; teachers need to redesign and embrace
changes in their assessments (Chiu, 2024; Kasneci et al., 2023; Rajaram, 2023). Some teachers have
already designed or redesigned new assessments to embrace the opportunities and address the
challenges of GenAl-facilitated learning environments. The findings showed that many assessments
implemented were still traditional —that is, teachers did not change their assessment methods, continuing
to rely heavily on approaches favouring rote memorisation (e.g., quizzes and exams) and avoiding using
GenAl. These traditional assessment approaches disregarded the benefits GenAl brings to student's long-
term growth (e.g., self-regulated learning skills and higher-order thinking) and can have detrimental
consequences (e.g., diminishing academic integrity, aggravating educational inequity, weakening critical
thinking and increasing dehumanisation) when students have access to GenAl (Cotton et al., 2023; Michel-
Villarreal et al., 2023). Overall, we concluded from our analysis that traditional assessment methods do
not operate effectively in the GenAl era (Kasneci et al., 2023).

The last two approaches revealed that university teachers could revolutionise assessment methods for
students, addressing assessment challenges in a GenAl-facilitated learning environment (Chiu, 2023;
Kasneci et al., 2023, Salinas-Navarro et al., 2024). The findings suggested that teachers can refocus
assessment designs by adopting more innovative practices that incorporate interactive and creative
elements. Such strategies facilitate a more creative, exploratory and self-guided learning process that is
beneficial for students (Ruiz-Rojas et al., 2023). The findings also highlight GenAl tools’ ability to offer
feedback and information on students’ assessments, enabling them to identify areas for improvement.
This echoes Chiu’s (2024) findings that GenAl can facilitate real-time assessments, providing immediate
feedback and tailored interventions. Essentially, these two assessment approaches are possible strategies
for eliminating mismatches between innovative GenAl-integrated education practices and traditional
approaches in assessing students’ learning (Chiu, 2023; Hodges & Kirschner, 2024; Luo, 2024). More
relevant studies are needed to benefit the field.

Research question 2: What new focused learning outcomes have evolved from the use of
GenAl?

The usage of GenAl has resulted in a wide range of novel, focused learning outcomes, including career-
driven competencies and lifelong learning skills.

Career-driven competencies
Career-driven competencies are often domain-specific and directly related to the study programmes or
students' desired profession route, such as subject-specific knowledge, technical skills or ethics and



Australasian Journal of Educational Technology, 2024, 40(6). AJET AT ASC

values. Many reviewed articles (10/34) revealed that developing students’ domain-specific competencies
is a major learning outcome. Particularly, some articles reported that their outcomes were to develop
students’ programme coding competencies, including improving their game development programming
skills (French et al., 2023), reducing their writing blocks in programming (Rajabi et al., 2023) and improving
their programming self-efficacy and motivation (Yilmaz & Yilmaz, 2023). Some studies were concerned
with enhancing students’ writing skills using GenAl. For instance, Vicente-Yagiie-Jara et al. (2023) revealed
that a GenAl tool improved student creative writing in language teaching, while Yan (2023) suggested that
adopting ChatGPT improved the efficiency of student writing in an English as a Second Language course.
It could be because students were inspired by GenAl’s outputs and added the output to their original idea.
The students were able to obtain a different perspective from GenAl in their creative writing. Some other
articles proposed developing specific competencies such as work quality assurance capability (Bearman
etal., 2024), real-world engineering thinking (Kong et al., 2023) and crafting with text-to-image generative
models (Vartiainen & Tedre, 2023), as major intended learning outcomes of GenAl-incorporated learning.
Additionally, one study reported that developing ethics and social responsibility values was critical for
professional and career development (Chaudhry et al., 2023). Specifically, how students valued ethics in
using GenAl tools (e.g., ChatGPT) should be an intended and crucial learning outcome. This focus on
ethical considerations stems from the dual nature of GenAl as both a powerful educational resource and
a potential source of misuse. By embedding these practices into the curriculum, teachers can help
students appreciate the ethical dimensions of using GenAl tools, ultimately preparing them to harness
these technologies in a responsible and informed manner.

Lifelong learning skills

Most articles (25/34) reported that students developed lifelong learning skills in the context of GenAl.
Lifelong learning skills are relatively broader and more general than career-driven competencies, usually
involving enhancing one's understanding of the world, fostering personal development and improving
interpersonal relationships. These skills, such as problem-solving and emotional related competence, are
foundational and can be applied across various contexts and throughout an individual's life. They can
benefit not only students’ professional lives but also their personal growth and social interactions.

GenAl has the capacity to transform lifelong learning through the provision of personalised, adaptable
and easily accessible educational experiences. GenAl can assist individuals in continuously enhancing their
relevant competencies throughout their careers as the labour market changes and the need for new skills
grows. GenAl not only improves the learning experience but also enables individuals to embrace lifelong
learning as a crucial part of personal and professional growth.

Higher-order thinking skills are predominantly reported as lifelong learning outcomes in most collected
studies (22/34). The reviewed articles reported various skills that students have been exposed to and have
developed in GenAl-facilitated learning environments. For example, some studies reported student
creativity (Eager & Brunton, 2023; Nikolic et al., 2023; Smolansky et al., 2023; Vicente-Yagiie-Jara et al.,
2023), reflective and feedback literacy — student ability to reflect their learning and give feedback to
others (Lu et al., 2024; Salinas-Navarro et al., 2024) and critical thinking (Banihashem et al., 2024;
Bannister et al., 2023a; Blanke, 2024; Chaudhry et al., 2023; Exintaris et al., 2023; Salinas-Navarro et al.,
2024; Sanchez-Ruiz et al., 2023; Smolansky et al., 2023) as more focused intended learning outcomes (i.e.,
become more often and important). Noticeably, creativity was framed in diverse ways, such as including
the dimensions of divergent and convergent thinking (Eager & Brunton, 2023) or from the aspects of
fluency, flexibility and originality (Vicente-Yagiie-Jara et al., 2023). Meanwhile, some studies reported
students’ communication (Chaudhry et al., 2023; Michel-Villarreal et al., 2023; Mohamed, 2023) and
collaboration skills (Chaudhry et al., 2023; Cotton et al., 2023; Mohamed, 2023; Sdnchez-Ruiz et al., 2023)
as new learning outcomes facilitated by the GenAl learning environment. Collaboration skills were
cultivated in social learning settings such as teamwork (Chaudhry et al., 2023; Mohamed, 2023) and group
work (Sanchez-Ruiz et al., 2023). Furthermore, several studies reported students’ development of
problem-solving skills (Chaudhry et al., 2023; Clark, 2023; French et al., 2023; Sanchez-Ruiz et al., 2023;
Yilmaz & Yilmaz, 2023), in the form of problem conceptualisation, problem strategy and problem solution
(Clark, 2023).
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Further, a sizable minority of studies (6/34) included emotional related competence as a new focused
intended learning outcome. For instance, some studies suggested that learning outcomes should include
engagement and a sense of community (Cotton et al.,, 2023; Mohamed, 2023), while four studies
suggested students’ self-awareness was related to learning outcomes such as metacognition (Exintaris et
al., 2023), self-regulation (Chang et al., 2023) and self-reflection (French et al., 2023; Nikolic et al., 2023).

Implications

Programming and writing emerged as two leading domains highly connected with students’ career-driven
competencies. Our findings evidenced the GenAl tools’ outstanding ability to facilitate understanding of
computer programming and natural language processing. Specifically, in programming, GenAl can assist
with code generation, bug detection and the simplification of complex algorithms (French et al., 2023;
Rajabi et al., 2023; Yilmaz & Yilmaz, 2023). In writing, it can aid with grammar checking, sentence structure
and even content generation, improving writing efficiency and productivity (Barrett & Pack, 2023;
Vicente-Yaglie-Jara et al., 2023; Yan, 2023). From a broader perspective, both programming and writing
domains require high levels of precision, creativity and problem-solving skills — all of which can be
enhanced by Al platforms (Luo, 2024). As GenAl tools become more prevalent in society, domain-specific
skills in programming and writing are increasingly in demand, making them vital competencies for career
advancement. This suggests the programming and writing domains’ infinite development possibilities in
the age of GenAl. Educators in these areas are encouraged to embrace the innovation’s advantages and
investigate its possible uses (Chiu, 2024; Xia et al., 2024).

According to the reviewed studies, developing students’ lifelong skills is a more mainstream trend than
developing their career-driven competencies. These studies, with their varied application contexts,
highlight diverse lifelong-skills-development scenarios in GenAl-facilitated learning environments (Clark,
2023; Exintaris et al., 2023; French et al., 2023; Kolade et al., 2024; Nikolic et al., 2023; Sanchez-Ruiz et
al., 2023; Yilmaz & Yilmaz, 2023). This aligns with the across-domain feature of lifelong skills (Kivunja,
2015). Additionally, among the two main categories of lifelong skills, students’ higher-order thinking skills
have received more attention than their emotional related competence.

Furthermore, creativity and critical thinking were the most frequently reported subcategories of higher-
order thinking skills. This emphasis could potentially allow students to adapt better to evolving
educational landscapes and equip them with skills that are applicable to the future world (Weng, Chiu, &
Tsang, 2022; Weng, Cui et al., 2022). As illustrated, researchers have suggested implementing quality
assessments to enable students to cultivate key cognitive abilities and proficiencies necessary for their
growth and future-oriented prospects, such as creativity and critical thinking skills (Alasadi & Baiz, 2023;
Binh Nguyen et al., 2023; Blanke, 2024; Michel-Villarreal et al., 2023; Ruiz-Rojas et al., 2023; Salinas-
Navarro et al., 2024). We also re-iterate and advocate that teachers should design and improvise more
assessment activities to enhance students' higher-order thinking skills in GenAl contexts.

Research question 3: What research methods are used to investigate assessments when
GenAlis used?

In the reviewed studies, researchers adopted diverse research methods to investigate student assessment
in GenAl-facilitated learning environments. Some studies employed quantitative methods (7/34),
including surveys, exams and tests, while other studies utilised a mixed method approach (12/34).
However, the majority of the studies adopted qualitative methods (15/34). The research methods
adopted can be further classified into three categories: exploratory design, descriptive research and
ethnographic and phenomenological research.

Exploratory design

Most researchers (18/34) implemented exploratory design to enhance understanding of students’
assessment in GenAl-facilitated learning environments (Fleckenstein et al., 2024; Ginay et al., 2024;
Kolade et al., 2024; Lu et al., 2024; Nikolic et al., 2023; Rajabi et al., 2023; Vartiainen & Tedre, 2023; Yan,
2023). Among them, the most frequently explored research issue was how educators and students
perceived GenAl’s impact on higher education students’ assessment (Bannister et al., 2023a; Kolade et
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al., 2024; Rajabi et al., 2023; Yan, 2023), which was addressed using qualitative focus group discussions.
The researchers’ exploration included the use of a strategic management framework (e.g., SWOT analysis)
to investigate how ChatGPT responded to existing assessment prompts across domains and among
subjects (Kolade et al., 2024; Nikolic et al., 2023). Moreover, researchers conducted exploratory case
study using the research-creation approach to scaffold crafting with text-to-image generative models;
their goal was to understand participants’ perspectives on the possible advantages and hurdles of Al
(Vartiainen & Tedre, 2023). These exploratory studies delved into previously unexplored aspects of
student assessment in the context of GenAl. They provided fundamental insights, uncovered new findings
and shaped preliminary theories or hypotheses. They can serve as foundational research for more
definitive and detailed investigations, assisting in deciding the most suitable research design, data
collection method and subject selection for future research.

Descriptive research

Some researchers (13/34) conducted descriptive studies to reveal students’ assessment and learning
experiences with GenAl (Bearman et al., 2024; Blanke, 2024; Chang et al., 2023; French et al., 2023;
Smolansky et al., 2023; Vicente-Yaglie-Jara et al., 2023). For example, Exintaris et al. (2023) described a
classroom exercise integrating metacognitive scaffolding and problem-solving practice, along with
students’ critique of solutions generated by ChatGPT. They also performed reflexive thematic analyses on
students’ perceptions of the activity involved. Kong et al. (2023) demonstrated using ChatGPT as a
supplementary instrument to construct interactive learning settings and emulate students’ authentic
engineering thought processes. Additionally, using a multi-methods qualitative approach, Yan (2023)
presented students’ behaviours during and reflections on their exposure to ChatGPT in an English as a
Second Language writing practicum. These descriptive studies investigated different aspects of student
learning with GenAl, providing more precise and comprehensive understandings of the situation by
examining experiences of students and educators. They also help identify patterns, relationships and
trends in the emerging field of student assessment in a GenAl context.

Ethnographic and phenomenological research

Some researchers (3/34) adopted research methods especially suited to GenAl tools to facilitate their
studies, such as thing ethnography and post-phenomenological approaches (Farazouli et al., 2023; Michel-
Villarreal et al., 2023; Salinas-Navarro et al., 2024). For instance, Michel-Villarreal et al. used thing
ethnography to indicate human-machine interactions with GenAl tools — through chatting with ChatGPT
and reporting mock examples from Al chatbots to illustrate the tool’s application. Similarly, Salinas-
Navarro et al. employed an ethnographic approach to examine the intricacies involved in merging GenAl
with experiential learning for authentic assessment. Further, Farazouli et al. employed a post-
phenomenological approach to understand how ChatGPT, in a mediating role, influenced university
teachers’ assessment practices, particularly for digital technologies. These studies with ethnographic and
phenomenological research methodologies aid in obtaining profound understandings of human
behaviour and the motives behind it. Ethnographic research enriches understanding from the viewpoint
of GenAl users, treating them as insiders, while phenomenological research investigates the experiences
of individuals for insights regarding student assessment in GenAl context. The adoption of these
approaches can result in detailed, contextualised and interpretive portrayals of people's experiences and
interactions with GenAl.

Implications

Based on the review results, the research methods adopted to study student assessment in GenAl-
facilitated learning environments appear to be unbalanced, with more focus on qualitative methodologies
(Almasre, 2024; Bearman et al., 2024; Exintaris et al., 2023; Rajabi et al., 2023; Smolansky et al., 2023;
Vartiainen & Tedre, 2023). This is consistent with previous research findings that our research topic —
student assessment in GenAl-facilitated learning environments — is in its infancy (Bannister et al., 2023b;
Chiu, 2023), attracting some preliminary research explorations. This finding may suggest that, as our
target topic develops, more quantitative research (such as correlational and experimental designs) may
be needed to examine the effects of different assessment approaches on Gen Al-facilitated learning.
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Significantly, researchers can design methods that directly measure the effectiveness of assessment on
student learning process and outcomes in GenAl contexts (Alasadi & Baiz, 2023; Blanke, 2024; Michel-
Villarreal et al., 2023; Ruiz-Rojas et al., 2023; Weng, Chiu, & Tsang, 2022). The deficiency of relevant
methods reduces the possibility of integrating GenAl into existing assessment designs and carrying out
corresponding curriculum reform (Chiu & Chai, 2020), thereby hindering the development of this research
area. From this perspective, educational researchers who are reflective and who actively participate in
GenAl instruction and educational assessment are crucial to appropriately designing research methods to
address interdisciplinary needs.

A diagram for current research status and trends
The scoping review is summarised in Table 3, as shown below. We also suggest future research directions

where the literature is insufficient and potential avenues for further study to advance our understanding
of this emerging field.

Table 3
Review summary
Research questions Findings Implications
(1) How do higher e Traditional Traditional assessment methods do not
education teachers assessment operate effectively in the GenAl era.
assess student e Innovative and The last two assessment approaches are
learning when GenAl refocused possible strategies to eliminate mismatches
is used? assessment between the innovative GenAl integrated
e GenAl- education practice and the traditional
incorporated approaches of assessing student learning.
assessment
(2) What new focused e Career-driven Educators in programming and writing areas
learning outcomes competencies are encouraged to embrace the advantages
have evolved from the e  Lifelong learning and investigate possible uses of the
use of GenAl? skills innovation.
The development of lifelong skills in students
is @ mainstream trend compared with career-
driven competencies.
Future researchers should design more
assessment activities targeting students'
higher-order thinking skills in GenAl contexts.
(3) What research e Exploratory The researchers in the area of research
methods are used to research design methods who examined students’
investigate e Descriptive assessment mainly focused on qualitative
assessments when research methodologies.
GenAl is used? e Ethnographic and Researchers should design methods that
phenomenological  directly measure the effectiveness of
research assessment on student learning process and

outcomes in GenAl contexts.

In this scoping review, we visually represented the connections between the results and findings in a
diagram, as demonstrated in Figure 2. In the diagram, the dotted and solid lines show weak and strong
support relationships, respectively. Three assessment approaches are identified on the left, while the two
new focused learning outcomes are identified on the right.
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Figure 2. Concept mapping of the scoping review

Our findings suggest that greater attention should be given to two learning outcomes — career-driven
competencies and lifelong learning skills — as they are becoming increasingly essential in GenAl-facilitated
learning environments. Higher education educators and researchers must formally assess them, more
often at the university level than at the program and course levels. We also emphasise that traditional
assessment approaches may not be able to assess these two new focused learning outcomes with a high
level of efficacy. These approaches should be redesigned and revised into appropriate innovative
strategies, as they no longer meet the demands of GenAl-facilitated learning environments (Hodges &
Kirschner, 2024; Luo, 2024). Traditional approaches failed to foster competencies and skills that are
significant for students’ future career development (Chaudhry et al., 2023) and lifelong flourishing
(Alasadi & Baiz, 2023; Michel-Villarreal et al., 2023; Ruiz-Rojas et al., 2023). In this study, we suggest that
innovative strategies can be categorised and viewed through two main approaches: innovative and
refocused assessment and GenAl-incorporated assessment. We also suggest that these two approaches
should complement each other. In other words, higher education educators and researchers should
investigate how they work together effectively to foster student learning outcomes.

As shown in the diagram, the innovative and refocused assessment and GenAl-incorporated assessment
approaches have a two-way interaction with the new focused intended learning outcomes. The new
intended learning outcomes that emerged from educational practice require innovation and changes in
assessment approaches to ensure appropriateness (Chiu, 2024; Kasneci et al., 2023), through redesigning
the existing assessments or developing GenAl-incorporated assessments. The goal is to benefit students’
assessment and intended learning outcomes in a GenAl-facilitated higher education learning
environment. Future research should reveal and highlight these interactions. The diagram also shows that
most reviewed studies used qualitative research methods to give researchers and designers insights into
how GenAl impacts assessment in higher education. A plausible explanation is that other methods, such
as correlational and experimental studies, need larger sample sizes and longer research periods. However,
a qualitative design cannot confirm the assessment approaches’ effectiveness or the relationships shown
in the diagram. We thus expect more quantitative design research experiments to be conducted in the
future.
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Effective assessments of students’ learning in a GenAl setting confirm their learning achievements,
promoting the desired learning outcomes targeted by innovative intervention approaches. The full
potential of GenAl teaching may not be achieved without appropriate and effective assessments. There
should be a synergy between advancements in innovative technologies and existing educational practices
(Hodges & Kirschner, 2024; Luo, 2024; Rajaram, 2023). This diagram provides insights into the current
research status and trends in the existing literature. Based on our implications and the discussion in the
diagram, we summarised the following future research directions:

e Innovative assessment designs: Traditional assessment may not appropriately assess the new
focused learning outcomes. More studies should be conducted to explore new ideas of how to
assess student learning in GenAl-facilitated learning environments.

o Collaborations among assessment approaches: We suggest that assessment approaches should
have mutual relationships and complement each other. Therefore, studies should explore ways
to enhance collaboration in assessing student learning outcomes and promoting their learning
process.

e New learning outcomes: GenAl impacts intended learning outcomes (e.g., what and how our
students will perform in the future in their workplaces). The diagram highlights only some of
them. We suggest that more studies should identify learning outcomes that align with
students’ needs.

e Relationships between assessment approaches and learning outcomes: Although the diagram
suggests the relationships are mutual, which is supported by studies using a small sample size,
we suggest large sample size studies to validate the relationships by offering greater statistical
power, increasing precision and reducing the impact of outliers. Accordingly, we suggest that
studies examine the relationships in the diagram and investigate how they mutually affect each
other.

e Quantitative or mixed research studies: Most of the extant research on how GenAl impacts
assessment in higher education is qualitative. More quantitative or mixed research designs
should be used to examine the effectiveness of different assessment approaches in the future.

Conclusion

Although the significance of assessing student learning in GenAl contexts has been well recognised (e.g.,
by Bahroun et al., 2023; Baidoo-Anu & Ansah, 2023; Bannister et al., 2023b; Farrelly & Baker, 2023;
Fleckenstein et al., 2024; Kolade et al., 2024; Netto, 2023), there is no exploration in the literature on
educators’ assessment approaches for university students, the more focused learning outcomes of
universities that integrate GenAl in learning and assessment or the research methods adopted by relevant
researchers. This scoping review contributes to the three issues mentioned above related to the adoption
of GenAl in higher education and proposes implications for future research. However, there are some
limitations to the current study. For instance, it includes literature from a wide variety of study designs,
not all of which might respond to all three research questions. Additionally, as GenAl emerged as a
research field only in 2023, the included articles covered a short period only; future publications may
contribute more information for the review study. Further, we adopted although six representative
databases to collect literature to ensure the quality of the collected studies, articles from other databases
may have been missed. Future researchers could design their studies based on our experience and provide
more insights into the research area.
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