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Abstract—Formative e-assessment is an innovative teaching practice to en-

hance learning. However, teachers encounter multiple difficulties in integrating 

it. In this article, we present the results of an exploratory study conducted with 

nurses’ teachers (n=10) to identify the challenges that prevent the integration of 

technology in formative assessment. Moreover, we expose the results of a learn-

ing experience in order to measure the effect of formative e-assessment on teach-

ing the course of surgical nursing care. Our population includes fifty-eight (n= 

58) polyvalent student nurses, divided into two groups: an experimental group 

and a control group. Only the experimental group has been invited to respond 

to self-assessment quizzes posted online after the course sessions.  

The positive effect on learning was demonstrated, after comparing the sum-

mative scores of the two groups (the p-value of the Mann-Whitney Test is less 

than 0.05). Also, the qualitative study has demonstrated challenges in ICT inte-

gration, absence of institutional directives recommending the use of ICT, re-

quired technical skills, diversity of tasks required of teachers, lack of material re-

sources and absence of an institutional platform. The obtained results conclude 

that the formative assessment facilitated by ICT positively influences the stu-

dents’ summative scores. This conclusion should encourage and motivate teach-

ers to integrate ICT into their formative assessment practices in order to better 

achieve the learning objectives. However, it seems necessary to involve the actors 

responsible for training nurses in order to support teachers in the pedagogical 

integration of ICT. 
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1 Introduction 

Formative assessment is an assessment that guides and orients each learner in their 

training [1]. This evaluative practice can be either formal or informal; formal when 

teachers use instruments such as exercises, online tests, self-assessment forms, and 

questionnaires, and informal in the absence of tools based on class questions and group 

discussions [2]. For many years, this evaluative approach, in its formal form, has been 

practiced through ‘paper-pencil’ tests that the teacher corrects [3]. This form of forma-

tive assessment does not fully promote speed of feedback or the student's active in-

volvement in the formative assessment process. Thus, the use of information and com-

munication technologies for education (ICT) and the internet are presented as an alter-

native to traditional approaches of formative assessment; given the advantages, they 

present [4].  

In their review of the literature on online formative assessment, Gikandi and al. 

(2011) [5] concluded that this digital approach promotes student’s engagement and the 

development of a learning community. As for nursing education, several authors agree 

that digital assessments bring significant gains for both the teacher and the student. 

Needham and al. (2018) [6] underlined that the implementation of an evaluation tool 

on an online platform allowed overcoming the challenges inherent in the management 

of data evaluation on paper supports. As for Garrett and al. (2013) [7], the use of digital 

e-portfolios as a tool for evaluating the clinical skills of student nurses could offer teach-

ers a better transparency and a better monitoring of students’ progress. Hutton and al. 

(2010) [8] showed that an online assessment tool was used to assess student nurses' 

skills in calculating drug doses. They concluded that the tool could be used alongside 

the current assessments. Furthermore, the study by Campas and al. (2016) [9] has 

shown that students’ participation in online tests has improved summative scores per-

formance compared to the results of students assessed differently.  

Although many studies have highlighted the multiple advantages of digital formative 

assessment, teachers sometimes face obstacles that constrain the integration of ICT in 

their work. In this regard, authors have identified a number of obstacles including the 

lack of training, lack of appropriate software and hardware, insufficient teacher time 

and lack of administrative assistance [10, 11, 12, 13]. 

In Morocco, besides the technical skills of teachers, there are problems related to the 

material resources that must be available to successfully integrate ICT [14, 15]. In order 

to remedy these dysfunctions, Morocco has launched the national strategy for the gen-

eralization of information and communication technologies in education that aims at 

promoting the integration of ICT in education. The main points of this new strategy lie 

in the equipment and training guidelines. 

In the field of nursing education, there is very little literature that has focused on the 

integration of ICT in the education system. A study by the author [16] concluded that 

the use of ICT by paramedical teachers is developed in the professional stage only. 
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Furthermore, a recent study conducted in 2018 at the Higher Institute of Nurses and 

Health Techniques of Casablanca (ISPITS) demonstrated that paramedical teachers 

have never practiced a digital formative assessment, and that they generally conduct 

informal, non-instrumented formative assessments [17]. 

Therefore, this article discusses an issue that is part of a strategy to improve forma-

tive assessment practices in nursing education. Two main questions are, then, to be 

answered: 

1. What would be the main obstacles encountered by paramedical teachers in practicing 

digital formative assessment? 

2. What would be the effect of a digital formative assessment on the learning outcomes 

of student nurses? 

In order to answer these questions, three objectives are outlined and are presented as 

follow: 

1. To identify the obstacles that prevent the integration of technology in formative as-

sessment by paramedical teachers 

2. To experiment digital formative assessment within the polyvalent nurses training 

3. To measure the effect of digital formative assessment on the learning outcomes of 

student nurses via their summative grades. 

2 Literature Review 

2.1 Formative assessment and the contribution of ICT 

Formative assessment is a practice that allows students to obtain formative feedback 

on their learning difficulties, and shows the teachers the limits of their activities [18]. 

Moreover, research has shown the effectiveness of this approach in achieving learning 

objectives [1]. These studies have emphasized the use of this teaching practice and the 

benefits it brings to learning. The interest in this practice also encouraged research in 

different contexts, which has marked reflection on the use of digital technology in form-

ative assessment [19]. In fact, digital formative assessment allows students to identify 

their strengths and weaknesses, to improve their understanding and revise their work, 

leading to a committed and self-regulated learning [20].  

In addition, Vonderwell and al. (2007) [21] argue that digital technology reinforces 

educational differentiation through individualized monitoring of students and the use 

of statistics and histories. Furthermore, the integration of assessment into online courses 

is an opportunity for the learner to interact dynamically with the other participants, par-

ticularly the teachers and their peers [22]. In this same context, Gikandi and al. (2011) 

[5] add that online assessment allows the active involvement of the learner and pro-

motes meaningful learning experiences.  

As far as the teacher is concerned, the use of digital technology reduces workload 

and makes correction more effective [23]. It, also, facilitates and accelerates the trans-

mission of constructive feedback to students whose presentation is immediate and 
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simple [23]. Many authors have emphasized the importance of formative feedback, 

which is mainly used to improve student’s learning and consolidate the teacher-learner 

relationship [24].  

On the other hand, Chemsi's study (2019) [25] has confirmed the effect of online 

formative assessment on students’ behavioral engagement and their involvement in 

conducting formative assessments. Also, Bahati's study (2019) [26] showed students' 

satisfaction with the online formative assessment strategies and with the feedback qual-

ity. For Mackey and al. (2009) [27], online assessment strategies allow learners to as-

sess their progress and achievements.  

In short, the analysis of publications focusing on digital formative assessments has 

made it possible to recognize its great educational potential. It, therefore, constitutes an 

innovative pedagogical strategy since it facilitates immediate formative feedback and 

the engagement of students in the learning process [5]. 

2.2 The formative e-assessment 

With the evolution of the digital technology, high-level technological systems are 

dedicated to the formative assessment of learning. These systems allow the computeri-

zation of test data and generate better monitoring of learning results while guaranteeing 

traceability [28]. According to the same author, a multitude of computer-assisted as-

sessment systems and tools are offered based on the user’s needs and the skills targeted 

by the assessment such as, ItemBanker, TestWare-AnyWere, CQuest, FastTestPro, In-

Qsit, CASTLE -Computer Assisted Teaching and LEarning, Interactive Question 

Server, WebQuiz, Moodle, OpenSurveyPilot, Questiontools, Hot Potatoes, Adaptex 

Assessment System, etc. 

Audet (2011) [29] clarified that various tools can be used to make online formative 

evaluations such as automated questionnaires, electronic portfolios, educational games 

such as quizzes, blogs, wikis and micro blogs, audio and video conferencing and other 

tools. In addition, several educational structures are increasingly using platforms to 

manage online learning activities. A wide variety of learning platforms exists and offers 

multiple choices for assessment, with different levels of complexity [29]. 

2.3  Obstacles to the integration of ICT by teachers 

Despite the various advantages and benefits of digital formative assessment, obsta-

cles to the integration of technologies in the field of education need to be raised. The 

report published in 2004 by The British Educational Communications and Technology 

Agency (BECTA) [30], highlighted two main obstacles to the integration of ICT in 

education; personal obstacles such as lack of time and resistance to change, and insti-

tutional obstacles such as lack of training and resources. These same obstacles have 

also been cited by other authors [10, 11, 12, 13]. Indeed, according to Cotkas (2009) 

[11], the main obstacles to the integration of ICT in teacher training lie in the lack of 

training, and the lack of appropriate software and hardware.  

Pelgrum (2001) [12] added other obstacles such as teacher time limitation, insuffi-

ciency of technical support, lack of supervision, lack of administrative assistance, 
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connection problems, and lack of information. Tondeur (2010) [31] concluded that the 

school administration support remains important for the integration of ICT by teachers. 

Drent (2007) [10] identified the limited use of ICT in the curriculum as one of the fac-

tors influencing the integration of ICT in education. 

In Morocco, El widadi (2013) [14] identified the main factors influencing the use of 

ICT by teachers, including the information gap felt by teachers, technical and pedagog-

ical qualification and the availability of equipment. For Mastafi (2013) [15], the use of 

ICT in the Moroccan education system remains very limited as he identified five main 

obstacles, namely obstacles related to infrastructure, professional development, institu-

tional policy, cultural and linguistic issues and finally problems of the Moroccan edu-

cation system. From these reviews of obstacles, we retain three factors influencing the 

integration of ICT in education and consequently the integration of digital formative 

assessment, namely professional development opportunities, institutional policies re-

lated to the use of ICT, and the organization of teachers' work. 

3 Research Methodology 

3.1 Participants 

The participants in the exploratory qualitative study are paramedical teachers from 

the ISPITS of Casablanca (n = 10). The experimental sample includes all second-year 

polyvalent student nurses of the initial training, enrolled in the professional bachelor 

cycle (n = 58) of the Higher Institute of Nursing and Health Techniques (ISPITS) in 

Casablanca. This training institute has eight courses, each of which has its specificities 

related to the courses offered. The choice of this sector is justified by the mastery of the 

specialty and by the large number of students 

3.2 Data collection methods 

In order to serve the objectives of our study, the methodological approach has two 

distinct sides. Overall, the qualitative aspect does not only try to identify the possible 

obstacles teachers face in the integration of ICT in the formative assessment, but also 

to support proposals adapted to the context of training.  

The method used for the qualitative study was based on semi-directive individual 

interviews with ten teachers (n=10). Interviews are conducted in ISPITS Casablanca, 

for a period of 30 minutes per interview. The interview included two large open-ended 

questions in order to identify as much information as possible on the concepts explored 

and to deduce a contextual model. 

Question n 1: As far as you are concerned, what are the main constraints of conduct-

ing an online formative evaluation? 

Question n 2: What are your proposals to adopt a formative evaluation system inte-

grating the ICTs at the ISPITS level in Casablanca? 

The quantitative aspect is intended to measure the effects of online formative assess-

ment on the learning of student nurses through their summative grades. This study is of 
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quasi-experimental type randomized into an experimental group and a control group. 

Before teaching the course, students are randomly assigned to one of two groups: the 

control group (A, n = 29) and the experimental group (B, n = 29). The experimental 

group will benefit, in addition to the informal formative continuous assessments, from 

the formal formative assessments posted online at the end of each course session. The 

control group will only benefit from the informal formative evaluations carried out dur-

ing the course.  

The experimental study aims to test the following research hypothesis: the experi-

mental group made up of student nurses participating in online formative assessments 

will obtain a higher score on the summative test compared to the students from the 

control group. The module "surgical nursing care" is the subject chosen for specific 

teaching at the start of the second year of the training course for polyvalent nurses. The 

module aims to acquire basic knowledge facilitating the mastery and implementation 

of surgical nursing. The purpose of the formative assessment is, therefore, to assess if 

the basic knowledge in surgical nursing is mastered by the students who are to become 

health professionals. After studying the intended course, a summative test was carried 

out to assess the effect of the approach on the summative scores of the two groups of 

students. 
Table 1.  Experimental design 

 

3.3 The experimental study design 

In this work, the instructionaldesign of formative assessment followed the Theoreti-

cal Model of formative assessment by William and Thompson (2007) [32]. This model 

combines formative assessment into five key strategies. For each key strategy, the au-

thors have defined online activities for the formative assessment (fig.1). Thus, self-as-

sessment tests are designed from Chamilo platform (LMS), with educational content 

conformed to the description of class courses. They are simple or enriched MCQs, true 

or false exercises, choose from the drop-down list, images to comment on, short an-

swers, etc. Each student in the experimental group connects via their mobile phones, 

answers the proposed quizzes questions and obtains at the end of the quizze a formative 

mark, while allowing self-correction.  

Also, these online tests have been designed so that there is a self-correction with the 

transmission of formative feedback. Thus, for each incorrect answer, the student re-

ceives the correct one with a feedback comprising additional explanations around the 

question and is referred to links to enrich their knowledge and understanding. The ques-

tionnaires are validated through asking the teacher to take the test, to correct and vali-

date it.  

Group 
Independent 

variable 

Dependent 

variable 
Test 

Experimental  
 

 

Control  
         Electronic test    Summative scores  

Score of final test after 

studying the intended course 
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Fig. 1. Formative e-assessment process guided by the key aspects of formative assessment of 

William and Thompson (2007) 

 

Fig. 2. Example of Quizzes on Chamilo plateform 

 

                 Where the learner is going? Where the learner is now? How to get there? 

Teacher 

1-Clarifying, sharing 

learning intentions 

2-Engineering effective discussions, tasks and 

activities that elicit evidence of learning 

3-Providing feedback that moves 

learning forward 

 

-Introduction page on the Chamilo  

Homepage, clarifying the teaching  

objectives of the  assessment  

activities 

-Navigation Instructions 

 

 

 

 

-Create evaluation tasks to track student progress: 
Teacher develops self-assessment quizzes based 

on learning objectives. 

- Encourage students to use the discussion forum 

and explain why the forum is used in relation to 

the objectives of the assessment 

 

 

-Create self-assessment quizzes  via 

Chamilo platform  with 

automatic feedbak and the student is 

returned to links to enrich his 

understanding : videos, files, schema...ect 

 

Learner 

 

1-Understanding learning 

intentions 

4-Activating students as 

owners of their own learning 

 

Self regulation:  
-The student performs the online tests in an out-of class setting, receives automatic feedback and 

use it to improve their scores and learning. 

-Students use feedback data to reflect on their progress and set goals 

He is sent back to links to complete his learning. 
 

Peer  

1-Understanding and , sharing  

learning intentions 
5-Activating students as learning resources for one another 

 
- Talk and discuss  goals 
- Discussion forum  
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3.4 Data analysis 

The data collected at the end of the experimental study are analysed using the SPSS 

computer software. The summative scores of the two groups of students are compared 

using Wilcoxon and Mann-Whitney Test. An inductive content analysis was used for 

the results from the exploratory qualitative study. 

4 Results 

4.1 Results of the exploratory qualitative study 

Content analysis of the qualitative data allows meeting the major challenges inherent 

in adopting an evaluative approach based on ICT, and analysed according to the adopted 

theoretical model: 

Institutional policies related to the use of ICT: The majority of teachers have sub-

stantiated the main organizational constraints which do not encourage conducting an 

online formative assessment, such as the absence of institutional directives recommend-

ing the use of ICT, lack of an institutional platform allowing teachers to share educa-

tional content with students, the absence of material resources such as computers and 

students access to a Wi-Fi network, also the insufficiency of documentation on the use 

of ICT in training. One teacher claimed that "the lack of an institutional platform does 

not encourage us, as teachers, to think about doing an online assessment. Also, the lack 

of computers and an accessible Wi-Fi network present themselves as constraints". 

Opportunities for professional development: Teachers expressed their lack of 

training in innovative approaches integrating ICT in the field of teaching and specifi-

cally in the field of assessment. In fact, the training of paramedical teachers largely 

integrates the contributions of formative assessment whereas ICT is not sufficiently 

developed and knowledge of the software and digital tools used for online assessments 

lacks. "How can we be trained to do formative evaluation when we do not have enough 

knowledge on how to do an online assessment or how to have a platform? Are there 

any software or tools to help? ... " one of the teachers asked. 

Teachers 'work organization: The participants' responses mainly refer to the work-

load and to the diversity of tasks required from teachers. Indeed, paramedical teachers 

are faced with many requirements in terms of study programs. At the same time, they 

are academic trainers and responsible for supervising clinical internships, adding to this 

the various tasks concerning the organization of internships, teaching planning activi-

ties and exam supervision. One of the most striking words of a teacher were, "even if 

we receive the necessary training and resources, workload will prevent us from doing 

effective online assessments, we do the teaching, supervision, monitoring and other 

tasks, sometimes we are overwhelmed”. In addition to the encountered challenges, 

teachers added other factors such as the lack of local research on the contribution of 

ICT in nursing education, the doubt about the acceptability of this device by students 

and the motivation of teachers and students using ICT.  
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Teachers, therefore, suggest "first of all, setting up an institutional platform where 

lessons and exercises can be posted", and indicate that "We must be trained in the field 

of ICT and how to make online quizzes ...", "(... ) rethink the role of students and make 

them more active through innovative ICT based strategies, ”and“ strengthen teacher 

training in the field of online formative assessment ”.  

Henceforth, the implementation of these proposals remains essential for the adoption 

of this form of evaluation by teachers in the context of initial training of nurses at 

ISPITS in Casablanca. 

Table 2.  Themes and subthemes resulting from the content analysis of interviews (N=10) 

 

 

Fig. 3. Showing barriers affecting ICT integration for formative e- assessment 

 

Themes and subthemes 

(Challenges for  ICT integration) 

Number 

of Statements 

(N=10) 
 

Institutional policies related to the use of ICT  

- Absence of institutional directives recommending the use of ICT 

- Lack of an institutional platform  

- The absence of material resources such as computers  

- The insufficiency of documentation on the use of ICT in training 

- No Wi-Fi network  available to students and teachers 
 

 

 

30 

 

Opportunities for professional development 

- Lack of training in innovative approaches integrating ICT   
- Lack of  knowledge of the software and digital tools used for online 

assessments 

- Initial teacher training that does not integrate the use of technology 
 

 

21 

 

Teachers 'work organization 

- The diversity of tasks required from teachers  
 

 

18 

Institutional 

policies related 

to the use of 

ICT 

44%

Opportunities 

for professional 

development

30%

Teachers 'work 

organization

26%
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4.2 Results of the experimental study 

Concerning the experimental study, the positive effect of the digital formative eval-

uation on the learning of the subject has been demonstrated: the summative scores of 

the two groups of students are compared using Wilcoxon and Mann-Whitney Test. 

 

Comparing the Pre-and Post-Training Notes between the 2 Groups: 

a) Wilcoxon ranking test 

b) Based on negative rows  

 

Comparisonof control and experimental group scores in pre- and post-training  

period: 

 

Analysis of the data indicates that the average global score in the post –test for the 

experimental group is 18.51 points while the average global score for the control group 

is 13.90. The Mann-Whitney Test showing a significant difference between the two 

groups (p =0.00). In fact, the pre-test did not show a significant difference between the 

Note of matched samples Wilcoxon test 

Groupe Period Average N Standard Deviation Z P 

Control  Pre-training 2,448 29 ,9291 -4,705
b
 ,000 

Post -training 13,897 29 3,4053 

Experimental  Pre-training 2,259 29 1,2220 -4,714
b
 ,000 

Post -training 18,517 29 1,4422 

 

Note 

 

     Period 

 

     Group 

 

Average 

 

Standard 

deviation 

 

Test U de Mann-Whitney 

U P 

  Pre-Test. Note       Pre training Control 
2,45 ,93 

348,500 ,255 

Experimental 
2,26 1,22 

 

Post-Test.Note Post training 
Control 

13,90 3,41 
92,000 ,000 

Experimental 
18,51 1,22 
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two groups, which is obvious because the students have not yet received any knowledge 

of the course. However, after the experiment, we found that the percentage change in 

post-test scores between the control and experimental groups was 33%. It can, there-

fore, be said that participation in online formative assessments influences the summa-

tive marks obtained.  

5 Discussion 

This work is part of a reflection on innovative evaluation practices in the initial train-

ing of polyvalent nurses within the ISPITS of Casablanca. This reflection comes from 

a desire to enrich and improve this practice in its formal approach specifically by the 

use of the digital technology given the benefits it offers. However, the exploratory qual-

itative study can conclude that there are many constraints to the integration of ICT in 

nursing education in relation to formative evaluative practices. The raised constraints 

are generally related to teacher training, lack of resources and workload. Our results 

seem to perfectly match the conclusions drawn from the adopted theoretical model.  

For the experimental study, it demonstrated that students who were involved in 

online formative assessment techniques performed better on summative evaluation 

compared to the control group. These results seem to fully corroborate those obtained 

from the study conducted by Campas and al. (2016) [9], which confirmed that partici-

pation in digital formative assessments had a positive impact on students' summative 

scores. Also, research by Fisher and al. (2011) [33] revealed that a formative evaluation 

approach based on the dissemination of comments after a first written evaluation made 

it possible to obtain higher marks in the tests, while facilitating students’ learning. Our 

results are further reinforced by research findings in the nursing field. In this sense, 

Chen and Chuang (2012) [34] reported that the use of online tests constitutes tools to 

aid learning, even in the short term.  

These types of results could bring new information to the teacher regarding their 

evaluative practices, and the approach should be considered beneficial for supporting 

the student nurses’ learning. In fact, teachers judged this experience as useful since it 

offers them a better knowledge of their students’ profiles and their learning difficulties 

and allows them to improve the module. Certainly, this study concluded that a formal 

online formative assessment process improves students' summative scores. However, 

would it be necessary for teachers to question deeper learning beyond summative 

grades? More specifically, to what extent could digital technology actually promote this 

type of learning? We take this as a perspective for future work. 

6 Limitations and Perspective of the Study 

Our research is limited to a small sample size. Therefore, the authors find it important 

to conduct more similar experiments in the framework of other theoretical courses in 

order to be able to draw a general conclusion. In addition, a questionnaire measuring 

the impact of the formative assessment on students’ engagement has been distributed 
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to students participating in the study, and the results will be presented in future publi-

cations. 

7 Ethical Considerations 

Before carrying out this study, ethical aspects were taken into consideration. Having 

the consent of the director of ISPITS Casablanca was necessary to be able to carry out 

this pilot experiment within this school. It should also be noted that participation in this 

study was voluntary, and the consent of the students was obtained after explaining the 

purpose and interest of the study. In addition, in order to guarantee equal learning op-

portunities for the students, the control group which did not benefit from the online 

assessment activities was able to carry them out at the end of the experiment. It is nec-

essary to note that the summative test scores were not taken into account in the final 

evaluation of the module and were used only for the purposes of this research. 

8 Conclusion 

In this work, the authors sought to understand whether participation in formative 

online assessments has an effect on students' summative scores. The initial hypothesis 

was that the use of digital technology can facilitate and improve this evaluation process. 

The obtained results conclude that the formative evaluation facilitated by ICT positively 

influences the students' summative scores. This conclusion should encourage and mo-

tivate paramedical teachers to integrate ICT into their formative evaluation practices in 

order to better achieve the learning objectives.  

However, the factors identified in the qualitative study are important for the peda-

gogical integration of ICT, despite the encouraging results of the experimental study. 

Ultimately, and in the light of all the results obtained, it seems necessary to involve the 

actors responsible for training nurses in order to support paramedical teachers in the 

pedagogical integration of ICT. 
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