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Current Status of Assessment 
Practices in STEM Remote Learning 

2023 
Abstract 

In 2020, with the announcement of the Covid-19 pandemic, most educational 
institutions were forced to adopt online classes to avoid the full interruption of 
the school year with minimal preparation and with programs predominantly 
designed to be provided face-to-face. With challenges like facilitating group 
activities and effectively assessing students’ learning appearing during the 
transition, teachers needed to adapt their assessment methodology and plan to 
the new circumstances. STEM education presented some particular challenges 
because it relied heavily on laboratory classes and a hands-on approach. Some 
teachers opted for open-book exams or virtual proctoring, while others preferred 
group assignments or adopted a completely new format. The use of different 
assessment methods, students’ participation, and the meaning they attach to 
the assessment process are key variables in looking at its effectiveness. In 
addition, factors like students’ attitudes, emotions, or demographic also affect 
the remote learning process and their perception of the assessment process. 
Remote education can be a valid additional support methodology integrating 
moments of distance learning with activities carried out face-to-face, taking 
advantage of both modalities and better preparing students for the future. 
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Introduction 

Remote learning is interchangeably used with terms like e-learning or 
online learning and is used to describe the usage of information and 
communication technology to develop web-based, computer, digital, or online 
learning, either synchronously or asynchronously (Wang et al., 2021). This form 
of education has attracted many educators and learners since it provides a 
more flexible learning environment and is not usually constrained by time or 
location. With the advances in Information and Communications Technology 
and the popularization of computers and other digital devices, remote learning 
has changed the way teachers and learners communicate, interact and behave 
(Wang et al., 2021). Since remote education is not bound by time or place, it has 
gained an increasing number of applications in the education field and has a big 
impact on its development, having been employed to varying degrees by a great 
number of higher education institutions in a great variety of forms, from video 
lectures to MOOCs (Massive Open Online Courses) and fully online degrees (Lee 
et al., 2023). 

This large-scale, open online teaching method has been developing 
rapidly all over the world, playing a major role in the sharing of educational 
resources and the promotion of educational equity (Wang et al., 2021). With 
remote learning, universities can increase enrolment and profits, extend the 
university’s reach, reduce infrastructure costs, avoid overcrowded classrooms, 
and improve retention and graduation rates by allowing students to work at their 
own pace and learning style in an online program. However, online programs are 
not ubiquitous, and some fail due to factors such as a lack of online pedagogy, 
lack of administrative support, the length of the programs, tuition rates, the 
potentially reduced quality of education, increased staff training costs, faculty 
resistance, employer bias against online degrees, lack of adequacy of the 
subject content or the reduced interaction between teacher and student. 
Students have also expressed concerns including the experienced isolation 
from peers and professors, mastering new technology and software, and the 
potentially reduced quality of the courses compared to the face-to-face 
equivalent (Palvia et al., 2018). 
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Generally, changes to teaching and learning format and environment 
have happened gradually, with the advancement of technology, where 
academics have embraced an active learning approach and universities have 
increased their investment in digital infrastructure (Eckley et al., 2022). 
Nevertheless, in 2020, with the announcement of the Covid-19 pandemic, most 
educational institutions, from primary schools to higher education and post-
education, were forced to adopt online classes to avoid the full interruption of 
the school year with both teachers and students forced to stay home to mitigate 
the spread of the disease, with minimal preparation and with programs 
predominantly designed to be provided face-to-face. Different remote learning 
modes were adopted, with digital platforms like Zoom, Microsoft Team, Google 
Classroom, or Blackboard Collaborate, among others, becoming indispensable 
tools for teachers and students everywhere. These tools enable synchronous 
learning, allowing teachers and students to meet in virtual classrooms at the 
same time and have immediate interactions, with access to features such as 
chatrooms and interactive whiteboards in addition to sound and video feeds. 
Others were used to host asynchronous courses, where educators could publish 
course materials, post announcements and instructions, and grade students’ 
work directly, while students were able to access those materials whenever they 
needed and submit assignments directly on the platforms. However, institutions 
that offered online classes faced many challenges in determining the methods 
to assess the student's knowledge, skills, and competence in an online 
environment (Gupta et al., 2020).  

Assessment is an integral aspect of any teaching and learning system 
and methodologies for assessing learning outcomes are critical for the design 
and structure of the learning environment. Assessment can be formative - 
"assessment for learning" – when it takes place throughout the learning process 
and provides both teachers and students with feedback to improve learning, and 
summative assessment – "assessment of learning" – usually taking place after 
a cycle of learning and used to measure the student's achievement of the 
expected outcomes (Nikou & Economides, 2018). The final assessment is 
intended to be a cumulative activity that gives an accurate reflection of the 
learners’ ability to attain the set learning outcomes (Gupta et al., 2020). 

With the transition to remote education during the Covid-19 pandemic, 
some of the teachers’ biggest challenges were facilitating group activities and 
effectively assessing students’ learning (Sedaghatjou et al., 2021). Because of 
its reliance on laboratory activity and hands-on learning, online STEM (Science, 
Technology, Engineering, and Mathematics) education was particularly 
challenging during this pandemic (Sedaghatjou et al., 2021).  With virtual 
assessments, there are also greater concerns with accessibility, since not all 
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students have access to a laptop or a quiet environment where they can do their 
schoolwork and assignments, and with academic integrity during assessment 
since the online environment is more susceptible to cheating, and the 
temptation is very present especially if it is a high stakes assessment (Hilliger 
et al., 2022; Sedaghatjou et al., 2021). Thus, accessible, reliable, and valid 
assessment became indispensable to establish how well a student has learned 
the material and achieved the desired learning outcomes (Gupta et al., 2020). 

The project 

This report is part of the Erasmus+ project “REMOTE: Assessing and 
evaluating remote learning practices in STEM” submitted in fulfilment of the 
activity A1 of the Work Package 2. The project is built on a collaboration 
between four higher education institutions and three external quality assurance 
agencies from Italy, Spain, and Portugal.  

The main objectives of this project include presenting an understanding 
of current remote learning and assessment practices in STEM disciplines and 
providing actionable and user-friendly benchmarks and guidelines for 
implementing and evaluating successful methodologies in remote assessment. 
Finally, the project also aims to provide a roadmap and a sustainability plan that 
directly addresses how to implement normative actions.  

Therefore, the purpose of this report is to compile different assessment 
and evaluation methods employed in remote education of STEM courses 
(before, during, and after the pandemic) and, when possible, analyse how 
successful was their application. 
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Research Methodology 

To understand which remote assessment and evaluation methodologies 
are currently being used by higher education institutions in STEM disciplines all 
collaborating partners participated in the search and analysis of recent and 
available documents on the subject. This review consisted of three basic steps 
– searching, screening, and analysis – with each of the seven partners selecting 
and analysing a minimum of 5 documents. These documents and analyses were 
gathered in a shared folder. This resulted in a list of 65 documents in the first 
screening (Table 2 in Annex 1), a total of 60 were analysed and 23 were found 
relevant to the research topic and constituted the final selection. 

Proposed assessment methods for 
remote education 

In this section, several assessment methodologies implemented in 
higher education STEM courses will be described (Table 1) and, when possible, 
the students’ perceptions and performance will also be included. 

Faculty from Genoa University designed an innovative program with 
several tools and techniques to be applied in the Geomatics Laboratory, where 
geomatic classes are taught in several courses. With the COVID-19 pandemic in 
2020, the faculty decided to apply and test the program in classes for that year. 
Some of the tools and techniques introduced included instant polls used at the 
beginning and end of activities, such as classes, quizzes, glossaries, didactic 
videos, and team- and problem-based approaches. At the end of the year, the 
assessment of these novelties seemed to be widely positive with the team-
based approach being considered very formative for the students and an 
incentive for greater involvement during classes. The instant polls, quizzes, and 
glossaries served to make the teachers more aware of the students' feedback 
and allowed the students to verify their acquisition of the main concepts, who 
then became better prepared for the final exams (Botto et al., 2022). 
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In Qatar, the application of a Multi-course Project-based Learning (MPL) 
approach in an online engineering course, for both senior and capstone 
students, during the pandemic, had good results in the achievement of student 
outcomes. In this case, the approach consisted of a series of quizzes and video 
lectures followed by a project, that consisted of designing a mobile app. When 
compared to a previous semester, without the threat of the pandemic, a higher 
number of students obtained better grades when the MPL approach and online 
assessment were implemented (Khandakar et al., 2022). 

In a chemistry course, in Singapore, adapting to online classes due to 
COVID-19 was a major challenge because of the frequent laboratory classes and 
consequent changes to the assessment scheme of the institution. So, in 
addition to having to learn and use new technology tools for their online lessons, 
teachers had to explore and design new assessments to substitute the written 
tests. The course faculty decided to try the implementation of concept maps as 
an assessment tool since concept maps are known to promote deep and 
meaningful learning and require more customization efforts, thus, being harder 
to plagiarise. To implement this new assessment method, teachers articulated 
the task itself, the expected response format, and the grading system. They 
decided to do a constrained task by providing students with key phrases and 
concepts for the maps. A three-band grading rubric was developed to grade the 
validity of core concepts, the extent of connectedness between them, and the  

Table 1. Summary of assessment methodologies described. 

ID Study Journal Country 
Timing of 
implementatio
n 

Course 
Assessment 
type 

Assessment methodology 

1 
Botto et al., 
2022 

Applied 
Geomatics 

Italy 
During 
pandemic 

Geomatics Formative 

Instant polls, quizzes, 
glossaries, didactic 
videos, team- and 
problem-based 
approaches 

2 
Khandakar 
et al., 2022 

Sustainability 
(Switzerland) 

Qatar 
During 
pandemic 

Engineering 
Formative & 
Summative 

Multi-course project-
based approach, quizzes, 
videos, design of a mobile 
app 

3 
Lau et al., 
2020 

Education 
Sciences 

Singapor
e 

During 
pandemic 

Chemistry 
Formative & 
Summative 

Concept maps, post-
laboratory tests, fill-in-the-
blank reports, and short 
final test 

4 Vartia, n.d. NA USA 
During 
pandemic 

Chemistry Formative 

Four research 
assignments culminating 
in the creation of a book 
chapter 
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5 
Chans et al., 
2022 

Sustainability 
(Switzerland) 

Mexico 
During 
pandemic 

Chemistry Formative 

Continuous assessment, 
bibliographic research, 
problem-solving, at-home 
experiments, quizzes 

6 
Usher & 
Barak, 2018 

Assessment 
and Evaluation 
in Higher 
Education 

Israel 
Before 
pandemic 

Nanotechnol
ogy and 
Nano-
sensors 

Formative 
Quizzes, open-ended 
assignments, final group 
project 

7 
Jeong et al., 
2020 

Education 
Sciences 

Spain 
Before 
pandemic 

Science Formative 

Essays, quizzes, 
numerical exercises, 
adaptive assignments, 
final exam 

8 
Makokotlela
, 2020 

International 
Journal of 
Information 
and 
Communicatio
n Technology 
Education 

South 
Africa 

During 
pandemic 

Environment
al Education 

Formative E-portfolio 

9 
Khalaf et al., 
2020 

Medical 
Education 
Online 

United 
Arab 
Emirates 

During 
pandemic 

Dental 
Medicine 

Summative 

Multiple choice questions 
exam, modified essay 
questions exam, Objective 
Structured Clinical 
Examination, oral exam 

10 
Prigoff et 
al., 2021 

Journal of 
Surgical 
Education 

USA 
During 
pandemic 

Surgical 
Medicine 

Summative 

Open-book free response 
clinical exam, proctored 
National Board of Medical 
Examiners exam 

11 
Al-Zohbi et 
al., 2022 

Frontiers in 
Psychology 

Saudi 
Arabia 

During 
pandemic 

Physics 
Formative & 
Summative 

Lab reports, formative 
tests, final test 



  

10 
 

sequencing of the presentation. To complete the assessment plan, a set of post-
laboratory tests, fill-in-the-blank reports, and a final short test were implemented 
(Lau et al., 2020). 

Due to the newness and cognitive challenge of the elaboration of concept 
maps, some students reported difficulties in linking concepts together and 
found concept maps time-consuming and incompatible with their learning style. 
Students were more comfortable being assessed with familiar tools like written 
tests and quizzes and felt that concept mapping was unrepresentative of their 
academic performance. However, 87.7% of the students found the assignment 
useful and reported that it helped them visually reorganize their learning and to 
better understand the linkages between the different concepts (Lau et al., 2020). 

In the Bay View Alliance – an international network of research 
universities exploring strategies to support instructional methods for better 
learning for all students – several teachers shared their experiences and 
methods with online assessment during the pandemic. A chemistry teacher 
from the University of Kansas decided to create a series of four assignments 
that culminated in a collaborative book chapter created by each student. Each 
of the four assignments consisted of small research assignments on a 
particular topic. For the final projects, each student built a comprehensive book 
chapter on a topic of choice, with much of the base work being done by the 
whole class via the smaller assignments. The requirements assessed in this 
final project also included the editing of peer work to create a consistent style 
along the chapter and the significant supplementation with new information. 
Through this method students gradually built a large repository of quality 
information that other students could draw on later and since their work would 
be seen and used by others, students mentioned being especially preoccupied 
with doing well on these assignments. Nearly all projects were of good or 
excellent quality with two being considered exceptional (Vartia, n.d.).  

In another adaptation of an introductory laboratory chemistry course to 
remote learning, with experiments carried out at home with the supervision of 
an expert, the assessment method included the continuous assessment of the 
activities carried out, such as bibliographic research, problem-solving, the at-
home experiments and quizzes involving real cases meant to be solved through 
argumentative thinking. The results showed a general increase in test scores 
and a positive attitude of the participants toward the virtual chemistry course 
(Chans et al., 2022). 

A Nanotechnology and Nano-sensors course for advanced 
undergraduates, that was delivered both on campus and online in 2018, with the 
same teaching staff, materials, and assessment plan, allowing the comparison 
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between the student performance in the peer assessment assignments in each 
of the environments. Three groups of students, 77 on-campus, 110 on a small 
private online course (SPOC), and 152 in a MOOC environment, participated in 
the study. The on-campus and SPOC students had similar academic 
backgrounds and demographics, differing only in the delivery of the course. The 
MOOC students had a varied background and demographic that was vastly 
different from both other groups. All students were required to answer weekly 
quizzes that represented 30% of the course grade, two open-ended assignments 
that represented 20% of the course grade, and a final group project that 
represented the final 50% of the course grade. These assignments were 
designed according to project-based learning (PBL) principles and included a 
driving question that engaged students in investigating a real-world problem 
related to the production of nano-sensors; the use of technological tools for the 
collection, analysis, and visualization of data; a collaborative process that 
encouraged students to work in small groups of 3 to 4 people in their final 
project which consisted of a detailed design of a nano-sensor and peer 
assessment, where students took part in evaluating the quality of their peers’ 
work both grading them and offering feedback (Usher & Barak, 2018). 

The grading criteria, based on a five-point scale, and instructions were 
shared online with all students and after the submission of the projects, each 
student was randomly and anonymously assigned to assess the project of at 
least three other groups. Throughout the course, students provided and 
received peer assessment on a continuous process. The results showed that 
MOOC students provided more feedback comments, i.e., lengthier and more 
detailed, while also volunteering to assess more projects than the other groups 
did. Nevertheless, on-campus students provided higher-quality feedback and 
their grading was better correlated with the grading of the teachers. The authors 
suggest that this might be due to the strong academic background of these 
students which makes them more likely to be critical and more committed to 
the grading process and that, since their familiarity with their classmates, allows 
them to pay more attention to detail and conduct the assessment more 
rigorously. On the other hand, SPOC students awarded their peers with much 
higher grades than the teachers, possibly due to their feeling of solidarity and 
the desire to bridge the lack of instructor support. Another advanced possibility 
is that the online nature of the course did not provide the same incentive to be 
an accurate reviewer as the on-campus course (Usher & Barak, 2018). 

Research on peer assessment has shown it to be a successful learning 
and assessment strategy helping students to identify their strengths and 
weaknesses while fostering collaborative learning. Student participation in peer 
assessment in an online setting can be a good predictor of completion of the 
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course and identify both students who are more engaged in the course as well 
as students that have better results. The implementation of online peer 
assessment in higher education is an effective assessment technique that 
stimulates student performance and facilitates the acquisition of knowledge 
while encouraging self-awareness and critical thinking and improving the 
students' cognitive and collaborative skills (Loureiro & Gomes, 2022). 

Jeong et al. (2020) refer to the application of an online-based formative 
assessment interface in a sustainable and flipped STEM course on a general 
primary education science subject, in a Spanish institution, administered in the 
2017/18 academic year, with a sample of 71 students. This was a 150 h course 
with 5 sections/topics divided into theoretical and lab sessions based on the 
content and its complexity. The students' interface environment included the 
assignment, an assignment video, and feedback windows for different lessons, 
which allow interaction with the teachers. To observe the student performance, 
various assessments were available, at different moments, on the interface 
such as essays, quizzes, numerical exercises, teacher feedback, adaptive 
assignments, and a final exam. With the students' log record on the interface, 
teachers were able to see which assignments were completed and how long a 
student took to complete them, and, with that information, understand which 
assignments each student was having more difficulties with and thus provide 
an adaptive assignment and feedback. The class assessment consisted of 
numerical exercises, quizzes, essays, and adaptative assignments, which 
produced a student's mean class grade. In the lab session, grades were 
attributed to lab diaries, numerical exercises, and lab reports. The final grade of 
the course consisted of 70% of the final exam grade and 30% of the class and 
lab assignments grade. The usage of the interface, along with adaptive 
assignments and high-quality feedback led to an increase in the students' 
performance. 

In an online Environmental Education course for pre-service teachers 
based in South Africa, an e-portfolio was used as a learning assessment tool. 
This course had 9 students and they were required to create an e-portfolio on 
waste management through recycling as opposed to the traditional method of 
burning waste. The students visited recycling plants to observe the recycling 
process and registered their observations. The created e-portfolios had photos 
taken by the students, with captions aligned with specific sections and 
supported by textual explanations. The e-portfolio was, in this case, considered 
a useful alternative method of assessment that helped enhance the students' 
digital pedagogy skills. However, it was not without its challenges, namely, 
access to a computer, some students’ lower digital skills and an unstable 
internet connection, some reported difficulties with the compilation of the 
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portfolio due to lack of support, and some instances of cheating, i.e., copying 
information and pictures directly out of the internet without demonstrating any 
work done (Makokotlela, 2020). 

At the University of Sharjah, United Arab Emirates, the College of Dental 
Medicine was forced to do the students' final assessment online due to the 
COVID-19 pandemic. This online assessment was called Exit exam which was 
used to measure and provide feedback on the student's knowledge, clinical, 
skills, attitudes, professional qualities, and expertise for safe and competent 
dental medicine practice at the time of graduation. To pass this exam and 
graduate, students needed a minimum of 70 points out of 100. The Exit exam 
was constituted of 4 components taken over a period of 4 days, Multiple Choice 
Questions (MCQ), Modified Essay Questions (MEQ), Objective Structured 
Clinical Examination (OSCE), and an oral examination. MCQ, MEQ, and OSCE 
each represented 30% of the final exam grade with the oral exam representing 
the other 10%. This Exit exam had a weight of 40% on the students' final 
graduation average grade (Khalaf et al., 2020). 

The MCQ, MEQ, and OSCE were delivered using Blackboard and 
Respondus Lockdown Browser. This browser prevents any activity on the 
computer other than the exam webpage and makes an audio and video 
recording of the student during the period of the exam. In addition to this 
browser, students were also required to join Teams meeting with the invigilators 
to prevent cheating and to support the students in case of disconnection. Each 
exam started with an approximately 10-minute check-in period comprising a 
video confirming the student's ID and environment. The oral exam was 
conducted as an online meeting between the student and the examination 
panel, constituted of 3 examiners from three different fields of dental medicine, 
who presented clinical cases for the student to discuss (Khalaf et al., 2020) 

After the implementation of the online Exit exam, a group of 65 year-five 
students and 29 faculty members were surveyed for their level of satisfaction 
with the methodology and to inquire about possible challenges faced by each 
group. The results of the surveys show that younger students and those with 
previous experience with online examinations had higher levels of satisfaction 
than their peers. The majority of the faculty was very satisfied with the 
assessment method and the innovative invigilation process. Faculty members 
also had a higher satisfaction score than the students. In both cases, no 
differences in the satisfaction scores between genders were observed. The 
main challenges reported by the students were problems with the internet 
connectivity, the time allocated for the MEQ exam, and the inability to go back 
(backtrack) to previous answers in the MCQ exam. Connectivity and other 
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technical issues were also reported by the faculty along with the exam 
preparation and grading which took more time and effort. However, students 
also reported that doing the oral examination online reduced their levels of 
anxiety and praised the availability of the exam team, the training provided for 
the online delivery of the exam (including the availability of mock exams), and 
the exams' instructions and information. In the end, this assessment 
methodology implemented in emergency remote learning was considered 
successful (Khalaf et al., 2020). 

The Vagelos College of Physicians and Surgeons, Columbia University, 
also saw their usual assessment plan for medical students' learning forced to 
be adapted to online delivery during the pandemic. In this case, faculty opted to 
have students take a previously validated free response clinical exam (CSE) at 
the end of their clerkship as an open-book exam, mainly to eliminate any 
concern about academic dishonesty, and the final grades were then adjusted 
based on historic norms. The National Board of Medical Examiners (NBME) 
exam was, in turn, taken with a virtual proctor. The students whose clerkship 
was affected by the pandemic were compared to students from previous years. 
Prior to grade adjustment, the group with the interrupted clerkship scored higher 
on the CSE and NBME exams and performance evaluations. However, the 
majority of students surveyed stated that they would have preferred a closed-
book CSE exam, citing that the open-book format forced them to change their 
exam preparation, discouraged them from thinking before simply searching 
online during the test, and made them second guess their answers. In the end, 
the open book and the virtually proctored exams were considered reasonable 
options but, to avoid grade adjustments and student dissatisfaction, the 
authors recommend virtual proctoring whenever possible (Prigoff et al., 2021). 

Gupta et al. (2020) affirm that it is important not only to assess the 
students' final performance but also to monitor their progress throughout the 
classes and highlight that many online tools are highly interactive, increasing 
the students' enjoyment due to their game-based approaches. Short questions, 
open-ended questions, problem-based questions, oral examinations, and 
Objective Structured Clinical Examination (OSCE) are considered relevant and 
effective means to assess the knowledge, skill, and attitude of medical and 
health sciences students in an online environment. 

Al-Zohbi et al. (2022) explored whether the changes to online instructions 
due to the COVID-19 pandemic affected the performance in a physics course of 
STEM and non-STEM female freshmen, who until then had only received face-
to-face education. The authors compared the scores of lab assignments and 
formative tests and a final test of both STEM and non-STEM students in the two 
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different modes of education, remote and face-to-face. Results showed that 
STEM students performed better than non-STEM on lab assignments and that 
STEM students improved their scores when the tests were administered online 
instead of face-to-face. Non-STEM students' performance didn't differ 
significantly with the mode of education both on lab assignments and on tests. 

Remote assessment: challenges, 
perceptions, and recommendations 

The abrupt shift to remote education and assessment led to institutions, 
teachers, and students facing several challenges, including the physical 
distance between teachers and their students, some teachers’ lack of digital 
literacy leading to difficulties in communication and the adaptation of the 
material to the online environment, with several teachers just trying to replicate 
face-to-face conditions instead of an adaptation adequate to remote teaching 
(Bocanet et al., 2021; Gupta et al., 2020). Institutions also reported challenges 
due to the absence of appropriate infrastructure for remote education, the 
students’ commitment to submitting their assignments, and academic 
dishonesty (Guangul et al., 2020). 

Bocanet et al. (2021) surveyed several specialists teaching university-
grade mathematics in seven European institutions about their perception of 
gaps in the assessment of students both before (2019) and during the pandemic 
(2021). The main gap identified before the pandemic was the fact that 
automated assessment systems only consider the results of the assessments, 
disregarding the students’ process to get to the answer making it difficult if not 
impossible to attribute partial points. During the pandemic, the lack of physical 
contact between teachers and students was the most hard-felt challenge, in 
addition to the previously identified assessment deficiencies. At the same time, 
the lack of a well-established, fair, and objective method of assessment that 
would discourage or make cheating unviable was also a major worry. The 
results show that most of the gaps identified during the pandemic were present 
before as well and demonstrate the need to consider technology as a facilitator 
for assessment instead of trying to replicate in-person contact (Bocanet et al., 
2021). 
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During the pandemic, when remote education became the new normal 
worldwide for numerous students and teachers, assessment practices were 
often altered and adapted to the new circumstances (Mottiar et al., 2022; 
Panadero et al., 2022). Some teachers opted to be more flexible with their 
assessment strategies and lower their criteria or amend grading procedures. In 
Spanish higher education institutions, for example, group assignments became 
less frequent, while exams contained more multiple-choice questions and fewer 
essay questions (Panadero et al., 2022). 

To design effective assessment methods for remote education it is 
important to understand that institutions and teachers are not the only factors 
influencing distance learning but also the students’ attitudes, emotions, and 
demographics (Acosta-Gonzaga & Walet, 2018; Al-Zohbi et al., 2022; Flores et 
al., 2022). The use of different assessment methods, students’ participation, 
and the meaning they attach to the assessment process are key variables in 
looking at its effectiveness (Flores et al., 2022). 

Students’ emotions, such as tension, overload, worries, social and 
emotional loneliness, and joy, seem to have a strong connection with their 
readiness for digital learning, during emergency remote education. Teacher 
support and availability along with the quality of the material they provided 
students with were also important factors for a positive adaptation. And while 
remote assessment was seen as more unfair than face-to-face assessments, 
when conducted synchronously the satisfaction levels were higher than when 
they were done asynchronously (Flores et al., 2022).  

Gender seems to be a factor leading to some differences in perception 
and attitude, and to achieve gender equity, a factor that should not be ignored. 

Al-Zohbi et al. (2022) showed that both STEM and non-STEM female 
freshmen enrolled in a physics course, in Saudi Arabia, were resilient to the 
changes that saw them constrained at home, during the pandemic. In this case, 
the academic performance of young women is a “relevant issue against 
inequalities in education and the workforce and particularly relevant in a society 
in transition from a strictly patriarchal order, which did not grant women 
autonomy and agency, to one that aspires to meet gender-equity standards” (Al-
Zohbi et al., 2022).  

Flores et al. (2022) studied the adaptation of Portuguese higher 
education students to online education with 2718 students participating, mostly 
female (65.8%). The results showed that although female students revealed 
significantly higher means in the item related to stress, they also showed higher 
means in the items related to satisfaction, adaptation, and perception of 
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academic success. In relation to online teaching and assessment specifically, 
no statistically significant differences between genders were found, however, 
male students considered online assessment more unfair than face-to-face and 
expressed lower satisfaction with online assessment (Flores et al., 2022). 

In an online environment, key aspects in the assessment process like the 
diversity of assessment tools, the issues related to monitoring a student’s work, 
and their participation in the assessment through peer- or self-assessment, 
become particularly relevant (Flores et al., 2022).  In addition, online feedback is 
also perceived as more enjoyable and useful, with enjoyment being a key factor 
in the effective design of online assessments (Acosta-Gonzaga & Walet, 2018). 
Teachers should strive for a balance between summative and formative 
assessment and provide students with useful feedback regarding their 
achievement of stated learning objectives (Flores et al., 2022) while combining 
exercises and feedback that students find enjoyable, and tools perceived as 
easy to use to motivate the students to effectively use assessment 
technologies (30). The gamification of assessment can also have a positive 
effect on a student’s outlook and lead to an increase in their enjoyment of the 
proposed tasks (Acosta-Gonzaga & Walet, 2018) with flexible, diverse, formative, 
and continuous assessment being especially valued by students (Díez-Gutiérrez 
& Espinoza, 2021). 

Presently, when most of the world has returned to face-to-face education, 
it is important to evaluate and understand how remote education can be a 
valuable tool for institutions, teachers, and students, and while 100% virtual 
education may not be in the near future for many institutions, it can be a valid 
additional support methodology integrating moments of distance learning with 
activities carried out face-to-face resulting in Integrated Digital Learning 
(Capone & Lepore, 2022) - a mix of styles, a fluid flow of knowledge between the 
physical and virtual classroom - taking advantage of both modalities and better 
preparing students for the future (West et al., 2021). 

Conclusion 

The lockdown during the Covid-19 pandemic brought remote education 
to the forefront of almost every educational system worldwide. This forced 
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transition to the virtual environment was especially difficult for STEM educators 
in higher education institutions due to the reliance on laboratory classes and 
hands-on learning (Sedaghatjou et al., 2021).  

Teachers and students faced numerous challenges, including how to 
make a viable, fair, and objective assessment remotely and minimize academic 
dishonesty, with a great number of teachers opting to change their assessment 
in some way, be it the method or the grading system (Mottiar et al., 2022; 
Panadero et al., 2022).  

It seems that independently of the assessment method chosen, 
formative assessments and immediate, high-quality feedback allow students to 
know their strengths and weaknesses and prepare them for successfully 
completing the summative assessments. Flexibility, diversity, and continuity 
were also valuable aspects to consider when preparing assessment plans 
because of the importance placed on them by the students (Acosta-Gonzaga & 
Walet, 2018; Díez-Gutiérrez & Espinoza, 2021).  

While some students reported difficulties due to the changes made to 
assessment and the adaptation to new technologies and software, the 
implemented methodologies described in this report were largely successful in 
their application and the results obtained by the students were deemed 
satisfactory if not better than before the pandemic. 

Remote education can be a powerful tool and enhance students’ learning 
and the achievement of the set outcomes for a course, especially when allied to 
face-to-face education, allowing teachers and students to combine and utilize 
the best of both modalities (Capone & Lepore, 2022; West et al., 2021). 
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