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ABSTRACT
Objective: To map technology-mediated training programs for school health teams that 
address special health needs in the school environment and to identify their characteristics. 
Method: The review followed the JBI methodology. Eight databases were searched for 
published and gray literature. Studies published in Portuguese, English or Spanish since 
2000 were included to capture emerging training programs. Results: Of the 1,106 studies 
identified, 29 were reviewed in full and eight were included in the final analysis. All studies 
were carried out in the United States of America. Program topics included chronic health 
conditions such as diabetes, asthma, procedures, as well as emergency situations, all aimed at 
school nurses and based on a conceptual or pedagogical framework. The programs included 
thematic modules of various lengths and offered online and hybrid training through various 
digital educational resources. Conclusions: Programs focused on chronic health conditions 
and assessed professionals' knowledge, skill development, self-efficacy, and confidence; few 
studies provided a detailed exploration of the underlying pedagogical models and did not 
use formative assessment.

DESCRIPTORS
School Health Services; Child Health; Professional Training; Educational Technology; School 
Nursing.
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INTRODUCTION
School plays a central role in children and young people’s 

lives. In addition to promoting education, it is also responsible 
for promoting health and well-being, as students spend a large 
part of their time in the school environment(1–4). The American 
Academy of Pediatrics (AAP) defines children and youth with 
special health care needs (CSHCN) as those who have, or are 
at risk of developing chronic conditions that require health care 
and specialized services(5). These children face disadvantages in 
the school environment, with a higher risk of exclusion from 
educational and social activities, which can negatively impact 
their academic performance(6–9). The integration of health and 
education is therefore essential to create a universal health cycle, 
ensuring access to inclusive and quality education for all chil-
dren, regardless of their health conditions(10,11).

According to the World Health Organization (WHO), 
school health services are provided by health professionals 
within schools or in collaboration with external services(4). 
Although the composition of school health teams is not widely 
detailed in the literature, it typically includes nurses, doctors, and 
psychologists(3,4,12). In particular, school nurses, who require spe-
cialized training and continuous professional development, play 
an essential role in daily support for students’ health needs(2,3,13).

Digital transformation has been a crucial ally in this pro-
cess, facilitating access to health information and training, and 
exploring new tools that make education more inclusive and 
adapted to the digital age(14,15). The COVID-19 pandemic fur-
ther reinforced this importance, accelerating the incorporation 
of technologies to promote learning(15,16).

Most interventions considered essential in school health 
services concern health promotion and health education, com-
pared to those related to the inclusion of CSHCN(17). In addi-
tion, one of the most frequently reported challenges for school 
health services is the lack of training and continuing professional 
development opportunities(4).

Training programs are structured sets of interrelated acti-
vities designed to develop knowledge, attitudes, and skills in 
specific areas(18). These programs include educational interven-
tions, in this case mediated by technologies, that foster lear-
ning and capacity building, enhancing participants’ performance 
and competencies.

In this study, the term technology refers to educational tech-
nology as the application of technological tools and resources 
to improve teaching and learning. It encompasses the use of 
various digital tools, software and devices to improve educational 
outcomes and experiences(19).

The literature is scattered in relation to the pedagogical 
process and the conceptual framework of training, specifically 
regarding technology-mediated training. The main characteris-
tics of these programs and the link between learning outcomes 
and the assessment tools used are also not well characterized.

This scoping review aimed to map technology-mediated 
training programs for school health teams, focusing on special 
health care needs in the school setting. The specific review ques-
tions were: What pedagogical models, theories, or conceptual 
principles have been used to design these training programs? 
Do these training programs address specific health conditions? 

What is the organization of the training process (learning 
objectives, program, timetable, modality, type of technology, 
and participants) and the teaching and learning strategies? What 
learning outcomes were assessed, and what instruments were 
used to assess the desired learning objectives?

The specific reason for choosing a scoping review is because 
it aims to map the existing evidence underlying a research area, 
identify gaps in the existing evidence, and build a precursor 
exercise that justifies and informs the conduct of a systematic 
literature review(20).

METHOD
A search conducted on September 13, 2021, in MEDLINE 

(PubMed) and the JBI Evidence Synthesis, revealed that no 
literature review is available or being developed on technology-
-mediated training programs for school health teams focused 
on special health needs. Thus, opportunities for technology-
-mediated training for school health teams should be identified 
for them to develop skills in their practice and find gaps for 
future research in the field of school nursing.

Design of Study

We followed the JBI methodology for scoping reviews, and 
the recommendations of the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses extension for Scoping 
Reviews (PRISMA-ScR) Checklist(21,22) associated with the 
PRISMA 2020 Flowchart(23). The quality of the studies was 
not particularly assessed as this is a scoping review. The review 
protocol was carried out and registered in the Open Science 
Framework (OSF) with the review title and DOI 10.17605/
OSF.IO/53Z89.

Data Sources and Research Strategy

The review question was formulated according to the PCC 
framework, with Population (P) being school health teams, 
Concept (C) focusing on technology-mediated training pro-
grams addressing special health care needs, and Context (C) 
encompassing any location where training can take place. The 
types of evidence sources included primary studies utilizing 
qualitative, quantitative, or mixed methods, as well as systema-
tic reviews. The review was restricted to studies published in 
Portuguese, English, or Spanish from 2000.

The review included studies involving healthcare profes-
sionals from school health teams, particularly those qualified 
in health promotion and supporting CSHCN. It also included 
technology-mediated training programs aimed at enhancing the 
skills of school health teams in managing CSHCN and chronic 
health conditions, namely educational interventions, such as 
sessions, seminars, lectures, and continuous professional deve-
lopment, specifically designed for healthcare professionals in the 
school context. The context included any training environment, 
and the selected chronological period reflects the technological 
advancements of the early 21st century, highlighting the evo-
lution of technology in education and training. Studies targe-
ting non-healthcare professionals, such as teachers, and studies 
lacking clear identification of training programs were excluded.
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Chart 1 – Scoping review search strategies – Coimbra, Portugal, 2021–2022.

MEDLINE via PubMed: Searched on November 11, 2021

ID Search strategy

#19 Search: (((“school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-
Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]) OR (“School Health 
Services”[Mesh])) AND ((Continuing[Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/

Abstract]) OR (“Education, Continuing”[Mesh]))) AND (((((((Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/
Abstract] OR Smartphone*[Title/Abstract] OR Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] 

OR Mobile[Title/Abstract] OR Gamification[Title/Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/
Abstract] OR MOOC[Title/Abstract] OR Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/

Abstract]) OR (“Education, Distance”[Mesh])) OR (“Computer User Training”[Mesh])) OR (“Computer Simulation”[Mesh])) OR 
(“Computer-Assisted Instruction”[Mesh])) OR (“Educational Technology”[Mesh])) OR (“Digital Technology”[Mesh])) Filters: English, 

Portuguese, Spanish

79

#18 Search: (((“school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-
Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]) OR (“School Health 
Services”[Mesh])) AND ((Continuing[Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/

Abstract]) OR (“Education, Continuing”[Mesh]))) AND (((((((Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/
Abstract] OR Smartphone*[Title/Abstract] OR Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] 

OR Mobile[Title/Abstract] OR Gamification[Title/Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/
Abstract] OR MOOC[Title/Abstract] OR Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/

Abstract]) OR (“Education, Distance”[Mesh])) OR (“Computer User Training”[Mesh])) OR (“Computer Simulation”[Mesh])) OR 
(“Computer-Assisted Instruction”[Mesh])) OR (“Educational Technology”[Mesh])) OR (“Digital Technology”[Mesh])) Filters: English, 

Portuguese

78

#17 Search: (((“school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-
Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]) OR (“School Health 
Services”[Mesh])) AND ((Continuing[Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/

Abstract]) OR (“Education, Continuing”[Mesh]))) AND (((((((Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/
Abstract] OR Smartphone*[Title/Abstract] OR Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] 

OR Mobile[Title/Abstract] OR Gamification[Title/Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/
Abstract] OR MOOC[Title/Abstract] OR Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/

Abstract]) OR (“Education, Distance”[Mesh])) OR (“Computer User Training”[Mesh])) OR (“Computer Simulation”[Mesh])) OR 
(“Computer-Assisted Instruction”[Mesh])) OR (“Educational Technology”[Mesh])) OR (“Digital Technology”[Mesh])) Filters: English

78

#16 Search: (((“school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-
Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]) OR (“School Health 
Services”[Mesh])) AND ((Continuing[Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/

Abstract]) OR (“Education, Continuing”[Mesh]))) AND (((((((Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/
Abstract] OR Smartphone*[Title/Abstract] OR Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] 

OR Mobile[Title/Abstract] OR Gamification[Title/Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/
Abstract] OR MOOC[Title/Abstract] OR Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/

Abstract]) OR (“Education, Distance”[Mesh])) OR (“Computer User Training”[Mesh])) OR (“Computer Simulation”[Mesh])) OR 
(“Computer-Assisted Instruction”[Mesh])) OR (“Educational Technology”[Mesh])) OR (“Digital Technology”[Mesh])) Filters: Spanish

1

#15 Search: (((“school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-
Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]) OR (“School Health 
Services”[Mesh])) AND ((Continuing[Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/

Abstract]) OR (“Education, Continuing”[Mesh]))) AND (((((((Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/
Abstract] OR Smartphone*[Title/Abstract] OR Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] 

OR Mobile[Title/Abstract] OR Gamification[Title/Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/
Abstract] OR MOOC[Title/Abstract] OR Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/

Abstract]) OR (“Education, Distance”[Mesh])) OR (“Computer User Training”[Mesh])) OR (“Computer Simulation”[Mesh])) OR 
(“Computer-Assisted Instruction”[Mesh])) OR (“Educational Technology”[Mesh])) OR (“Digital Technology”[Mesh]))

79

#14 Search: ((((((Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/Abstract] OR Smartphone*[Title/
Abstract] OR Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] OR Mobile[Title/Abstract] OR 

Gamification[Title/Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/Abstract] OR MOOC[Title/
Abstract] OR Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/Abstract]) OR 

(“Education, Distance”[Mesh])) OR (“Computer User Training”[Mesh])) OR (“Computer Simulation”[Mesh])) OR (“Computer-Assisted 
Instruction”[Mesh])) OR (“Educational Technology”[Mesh])) OR (“Digital Technology”[Mesh])

2,493,775

#13 Search: “Digital Technology”[Mesh] Sort by: Most Recent 349

#12 Search: “Educational Technology”[Mesh] Sort by: Most Recent 112,531

#11 Search: “Computer-Assisted Instruction”[Mesh] Sort by: Most Recent 12,258

#10 Search: “Computer Simulation”[Mesh] Sort by: Most Recent 265,374

#9 Search: “Computer User Training”[Mesh] Sort by: Most Recent 2,041

#8 Search: “Education, Distance”[Mesh] Sort by: Most Recent 5,550

#7 Search: Technolog*[Title/Abstract] OR Computer*[Title/Abstract] OR Online[Title/Abstract] OR Smartphone*[Title/Abstract] OR 
Electronic*[Title/Abstract] OR Virtual[Title/Abstract] OR Augmented[Title/Abstract] OR Mobile[Title/Abstract] OR Gamification[Title/

Abstract] OR Platform*[Title/Abstract] OR Internet[Title/Abstract] OR e-learn*[Title/Abstract] OR MOOC[Title/Abstract] OR 
Distance[Title/Abstract] OR Hybrid[Title/Abstract] OR Digital[Title/Abstract] OR Blend*[Title/Abstract]

2,205,126

continue...
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ID Search strategy

#6 Search: (Continuing [Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/Abstract]) OR 
(“Education, Continuing”[Mesh])

139,978

#5 Search: (“school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-
Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]) OR (“School Health 

Services”[Mesh])

28,076

#4 Search: “Education, Continuing”[Mesh] Sort by: Most Recent 62,175

#3 Search: Continuing [Title/Abstract] OR “lifelong learning”[Title/Abstract] OR “professional development”[Title/Abstract] 91,552

#2 Search: “School Health Services”[Mesh] Sort by: Most Recent 23,930

#1 Search: “school nurses”[Title/Abstract] OR “School Health”[Title/Abstract] OR “School-Based Health”[Title/Abstract] OR “School 
Based Services”[Title/Abstract] OR “School Based Service”[Title/Abstract] OR “School-Based Service”[Title/Abstract] OR “School-

Based Services”[Title/Abstract] OR “School Based Health”[Title/Abstract] OR “school nurse”[Title/Abstract]

11,013

SCOPUS: Searched on November 11, 2021

Search strategy

( TITLE-ABS-KEY ( “school nurses” OR “School Health” OR “School-Based Health” OR “School Based Services” OR “School Based Service” 
OR “School-Based Service” OR “School-Based Services” OR “School Based Health” OR “school nurse” ) AND TITLE-ABS-KEY ( continuing 
OR “lifelong learning” OR “professional development” ) AND TITLE-ABS-KEY ( technolog* OR computer* OR online OR smartphone* OR 
electronic* OR virtual OR augmented OR mobile OR gamification OR platform* OR internet OR e-learn* OR mooc OR distance OR hybrid 
OR digital OR blend* ) )

118

Psychology & Behavioral Sciences Collection via EBSCOhost: Searched on November 11, 2021

Search strategy

S1 AND S2 AND S3 4

TI ( Technolog* OR Computer* OR Online OR Smartphone* OR Electronic* OR Virtual OR Augmented OR Mobile OR Gamification OR 
Platform* OR Internet OR e-learn* OR MOOC OR Distance OR Hybrid OR Digital OR Blend* ) OR AB ( Technolog* OR Computer* OR 
Online OR Smartphone* OR Electronic* OR Virtual OR Augmented OR Mobile OR Gamification OR Platform* OR Internet OR e-learn* OR 
MOOC OR Distance OR Hybrid OR Digital OR Blend* )

93,277

TI (Continuing OR “lifelong learning” OR “professional development”) OR AB (Continuing OR “lifelong learning” OR “professional 
development”)

8,284

TI ( “school nurses” OR “School Health” OR “School-Based Health” OR “School Based Services” OR “School Based Service” OR “School-
Based Service” OR “School-Based Services” OR “School Based Health” OR “school nurse” ) OR AB ( “school nurses” OR “School Health” 
OR “School-Based Health” OR “School Based Services” OR “School Based Service” OR “School-Based Service” OR “School-Based Services” 
OR “School Based Health” OR “school nurse” )

1,386

CHINAL Complete via EBSCOhost: Searched on November 6, 2021

Search strategy

S9 AND S18 72

S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 529,504

(MH “Digital Technology”) 520

(MH “Educational Technology”) 2,270

(MH “Programmed Instruction+”) 8,693

(MH “Gamification”) 108

(MH “Computer Simulation+”) 24,615

(MH “Computer User Training”) 790

(MH “Education, Non-Traditional+”) 12,192

TI ( Technolog* OR Computer* OR Online OR Smartphone* OR Electronic* OR Virtual OR Augmented OR Mobile OR Gamification OR 
Platform* OR Internet OR e-learn* OR MOOC OR Distance OR Hybrid OR Digital OR Blend* ) OR AB ( Technolog* OR Computer* OR 
Online OR Smartphone* OR Electronic* OR Virtual OR Augmented OR Mobile OR Gamification OR Platform* OR Internet OR e-learn* OR 
MOOC OR Distance OR Hybrid OR Digital OR Blend* )

506,762

S5 AND S8 572

S6 OR S7 77,866

(MH “Education, Continuing+”) 36,102

TI (Continuing OR “lifelong learning” OR “professional development”) OR AB (Continuing OR “lifelong learning” OR “professional 
development”)

50,779

S1 OR S2 OR S3 OR S4 28,980

(MH “School Health Services+”) 24,084

(MH “School Health”) 4,067

(MH “National Association of School Nurses”) 557

...continuation

continue...
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ID Search strategy

TI ( “school nurses” OR “School Health” OR “School-Based Health” OR “School Based Services” OR “School Based Service” OR “School-
Based Service” OR “School-Based Services” OR “School Based Health” OR “school nurse” ) OR AB ( “school nurses” OR “School Health” 
OR “School-Based Health” OR “School Based Services” OR “School Based Service” OR “School-Based Service” OR “School-Based Services” 
OR “School Based Health” OR “school nurse” )

7,426

LILACS: Searched on March 21, 2022

ID Search strategy

(“school health”) AND (continuing) 25

RCAAP: Searched on March 21, 2022

ID Search strategy

“school health” 52

CAPES: Searched on March 21, 2022

ID Search strategy

“school health” AND continuing 23

Mednar: Searched on March 29, 2022

ID Search strategy

“school health” AND continuing AND technology 733

...continuation

A three-step search strategy was used. First, an initial search 
on MEDLINE (via PubMed), CINAHL (via EBSCO) using 
general keywords, such as “School Health” AND technolog* 
AND (lifelong or Continuing) were conducted. The results of 
this initial search were analyzed to identify other keywords and 
index terms to be used in final search strategy. These terms 
were organized in a logic grid that was the basis to conduct 
the second phase of the search. In the second phase, five data-
bases were searched: MEDLINE (via PubMed), CINAHL 
(via EBSCO), SCOPUS, Psychology and Behavioral Sciences 
Collection (via EBSCO) and LILACS, applying the keywords 
and indexed terms identified previously and adapted for each 
database included.

The search of grey literature was conducted in the Repositório 
Científico de Acesso Aberto de Portugal [Open Access Scientific 
Repository of Portugal] (RCAAP), Catálogo de Teses & 
Dissertações [Theses and Dissertation Catalog] (CAPES), and 
Mednar. Additionally, three official and governmental websi-
tes dealing with the topic, specifically the Centers for Disease 
Control and Prevention (CDC) - Health School, the National 
Association of School Nurses (NASN), and the New Zealand 
School Nurses (NZ+SN) were searched. In the third phase, the 
reference list of the selected studies for additional studies was 
searched, as well as the gray literature. The full search strategy 
for each database and sources of grey literature is detailed in 
Chart 1. 

Duplicates were eliminated using the software Mendeley 
Reference Manager. The software Rayyan Qatar Computing 
Research Institute (Rayyan QCRI) was used to assist in archi-
ving, organizing, and selecting the articles for title and abstract.

Study Selection and Data Extraction

The study selection process was conducted independently 
in two stages by two reviewers, with a third reviewer resolving 
conflicts. The first stage involved reviewing titles and abstracts 
to exclude articles that did not meet the inclusion criteria.  

If the eligibility of a study was unclear, it was still advanced to 
the second stage for further evaluation. In this second stage, 
all eligible studies were retrieved in full, thoroughly read, and 
analyzed. Data were independently extracted by two reviewers. 
In case of disagreement, a third reviewer intervened. Extracted 
data included details about the authors, year, country, study type, 
and sample characteristics, data on training programs, including 
covering participants (number and type), conceptual and peda-
gogical framework, objectives, curriculum, schedule, modality, 
technologies used, teaching strategies, and assessment. Data 
were organized in a table developed by the authors. The data 
extraction form was pre-tested, and inconsistencies were dis-
cussed with senior researchers to reach a consensus.

Ethical Aspects

No ethical review was required since the study used publicly 
available secondary data, and all copyright regulations for the 
cited research were observed.

RESULTS
From a total of 1,106 potentially relevant articles initially 

identified, 111 duplicates, as well as 966 articles in the title and 
abstract screening, and 21 in the full-text review were excluded. 
Eight articles met the established inclusion criteria and were 
selected for data extraction. Figure 1 illustrates the study selec-
tion process, with documented reasons for exclusions. 

The findings of the review were synthesized narratively. The 
main characteristics of the studies are summarized in Chart 2, 
followed by an analysis that describes the relationship between 
these characteristics and the objectives and questions of the 
review. The categories and characteristics analyzed include: the 
characterization of the studies and the conceptual framework of 
the training programs; the organization of the training process 
(objectives, program, schedule, modality, and technology used); 
the teaching and learning strategies; and the evaluation methods.
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Figure 1 - PRISMA diagram of the article search and selection stages(23).

The studies reviewed span from 2008 to 2021, with most 
conducted post-2016 (n = 5) and all in the United States of 
America (USA). Most applied a quantitative approach (n = 6) for 
evaluating the effectiveness of the training programs(24,28,30,36,38,40) 
while one used a mixed-methods approach(32). Being a program 
from the American Diabetes Association website, the article 
does not specify the study type(43).

Seven training programs addressed chronic health condi-
tions. Four focused on diabetes(24,38,40,43), two on asthma(30,32) , 
one covered various chronic conditions, and one, emergency 
preparedness(28,36). All studies were centered on school health 
nurses and adhered to theoretical-methodological frameworks, 
including clinical practice guides(24,30,32,38,40,43), theoretical referen-
ces from nursing and other disciplines(24,28,32,36,40), and innovative 
educational models using technology(24,38).

The overall objectives of collected studies focused mostly on 
evaluating effectiveness and developing technology-supported 
training(24,28,30,32,38,40). Specific objectives targeted diabetes mana-
gement(24,38,40), asthma management(32) and other chronic con-
ditions(36), while some studies lacked explicit objectives(28,30,43).

The program structure included topics such as diabetes con-
trol(24,38,40,43), emergency procedures(28), asthma control (30,32), and 
procedures for chronic conditions(36). Programs were categori-
zed into e-learning and blended learning formats, with most 
of them being delivered asynchronously(24,30,38,43), with synchro-
nous sessions offered via videoconferencing(28,30,40). All of them 
were organized into thematic modules with varying durations. 
Predominantly, short training activities were identified, such as 
one day of in-service training, sessions lasting two to ten hours, 
and four weekly sessions of one hour each(28,30,32,40). Learning took 
place over an eight-month period within a single program(36). 
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Chart 2 – Detailed descriptive characteristics of the included studies (n = 8) – Lisboa, Portugal, 2023.

Citation,
country

Design Objective Population 
sample

Guides/Framework Training programs 
characteristics

Teaching and 
learning strategies

Assessment 
practices

1 Jean A. 
Bachman and 
Kuei-Hsiang 
Hsueh, 
2008, United 
States(24).

Program 
evaluation 
post-test 
intervention.

Develop and 
evaluate an 
online program 
for school 
nurses on 
diabetes care 
management 
for children in 
school.

N = 19 
school 
nurses.

“Diabetes 
Management in the 
School Setting”(25).
NIH/CDC’s “Helping 
the Student with 
Diabetes Succeed”(26).
Developed based on 
Rogers’ diffusion of 
innovations theory(27).

3 lessons over 
2-3 weeks on 
Blackboard® 
covering childhood 
diabetes, school 
management, 
insulin pumps, and 
the school nurse’s 
role.

Engaged with 
online PowerPoint® 
presentations.
Participated in three 
discussion boards.
Posted written 
responses. Moderated 
by faculty.

Includes formative 
evaluation, 
learning objectives 
assessment, and 
feedback on 
content, teaching, 
and training format 
preferences.

2 Elgie et al., 
2010,
United 
States(28).

Experimental 
after-only 
posttest design.

To evaluate the 
effectiveness 
of a computer-
assisted 
emergency 
preparedness 
course for 
school nurses.

N = 42 
school 
nurses.

Situated-cognitive 
learning theory(29).

Online course 
on computer-
assisted instruction; 
evaluates scene 
safety and 
stabilization skills.

15 online emergency 
preparedness 
modules focusing 
on decision-making 
with immediate 
feedback and skills 
demonstrations.

Knowledge and 
skills were assessed 
through an exam, 
confidence survey, 
and OMES, with 
videos evaluated by 
physicians unaware 
of the group.

3 Heidi 
Putman-
Casdorph 
and Susan 
Pinto
2011,
United 
States(30).

A quasi-
experimental 
design with 
pre-and 
post-test 
intervention 
evaluation.

Develop 
and evaluate 
distance 
learning for 
continuing 
asthma 
education 
for school 
nurses in West 
Virginia.

N= 20 
school 
nurses.

Basic asthma 
information following 
the National Institutes 
of Health National 
Asthma Education 
Prevention program. 
Asthma Care 
Guidelines(31).

Pilot Asthma 
Education Module: 
Delivered via 
web conferencing 
technology (Wimba 
Live Classroom).
Pathophysiology of 
asthma, medications, 
and treatment 
devices.

Group 1: Received 
a recorded asthma 
education module.
Group 2: Received 
the module live with 
an online instructor.
Nurses earned 
continuing 
education units upon 
completion.

Asthma knowledge 
and confidence 
were assessed using 
the SHPQ, with 
intervention groups 
completing it pre- 
and post-module, 
and the control 
group separately.

4 Cicutto et 
al., 2016, 
United 
States(32).

A modified 
Delphi and 
Program 
evaluation 
with pre-
and post-test 
intervention.

To develop and 
implement a 
competency-
based 
framework for 
a continuing 
education 
curriculum for 
school nurses.

N=40 
school 
nurses.

The National Asthma 
Educator Certification 
Board’s Certified 
Asthma Educator 
competencies(33) and 
the Healthy Learner 
Model(34,35).

The hybrid model 
combined an 
online asthma 
program with a local 
workshop, featuring 
12 self-paced units 
on the Asthma and 
Allergy Foundation’s 
website. Trainees 
completed training at 
their own pace.

School nurses 
completed the online 
Asthma Management 
course and attended 
local workshops 
on asthma care, 
featuring case studies 
and hands-on inhaler 
assessments.

Knowledge, self-
confidence, and 
inhaler skills were 
assessed, with self-
efficacy rated from 
0 to 4. The online 
course included a 
quiz and evaluated 
satisfaction.

5 Lisa 
Blackmon-
Jones, 2016, 
United 
States(36).

Program 
evaluation 
with pre-
and post-test 
intervention.

To share the 
findings of 
implementing 
a standardized, 
blended 
approach to 
school nurse 
orientation.

N=20 
school 
nurses.

According to Patricia 
Benner’s theoretical 
framework(37).

The blended 
orientation covered 
Diabetes, Asthma, 
Anaphylaxis, 
Catheterizations, 
Tube feedings, 
Seizures, 
Ventilators, 
Tracheostomy care, 
and mental health.

The program 
features strategies 
like traditional 
classes and skills 
labs, with state-
mandated screening 
certifications 
completed at the 
start of the year for 
effective follow-up.

Participants noted 
improvements 
in training and 
mentorship. Data 
collection included 
self-assessments, 
and a nurse 
specialist assessed 
proficiency after 
the orientation.

6 Rhodes et 
al., 2019, 
United 
States(38).

Program 
evaluation 
with pre-
and post-test 
intervention.

To assess the 
effectiveness 
of a rapid 
e-learning 
module for 
school nurse 
professional 
development 
in school-
based diabetes 
management.

N = 1127 
School 
nurses.

The latest school-
based diabetes care 
guidelines from the 
National Diabetes 
Education Program 
were designed using 
the ICARE framework 
for e-learning in 
nursing education(39).

The rapid 
e-learning module 
addressed diabetes 
management in 
schools, including  
updates on 
equipment, 
dietary practices, 
psychological 
impacts, type 2 
management, and 
three staff training 
levels.

The email included 
a link, cover letter, 
rapid e-learning 
module with a 
pre-post test, and 
a certificate. A 
reminder encouraged 
summer completion, 
and the Extend phase 
provided links to 
credible medical 
resources.

Knowledge 
of diabetes 
management was 
assessed with 
multiple-choice 
and true-false 
questions from the 
e-learning module, 
which included 
“how-to” sections 
and understanding 
checks.

7 Shimasaki 
et al., 2019, 
United 
States(40).

Program 
evaluation 
with pre-
and post-test 
intervention.

Evaluate the 
impact of the 
“School Nurses 
Managing 
Diabetes 
Care” series 
on Colorado 
school nurses’ 
collaboration 
and self-
efficacy.

N = 60 
School 
nurses.

The student-centered 
Framework for 21st 
Century School 
Nursing Practice™ 
highlights student-
focused nursing, 
supported by 
key professional 
principles(41) and 
intensive diabetes 
management 
guidelines(42).

The program 
featured telehealth 
sessions on diabetes 
care, with a 4-week 
ECHO series of 
two cohorts, each 
having four weekly 
1-hour sessions.

Sessions support peer 
learning through 
case presentations, 
brief didactic talks, 
and are moderated 
by a facilitator, 
allowing live or chat 
questions.

Sessions promote 
peer learning, 
with self-efficacy 
and satisfaction 
ratings, open-
ended feedback on 
practice changes 
and barriers, and 
an online quiz via 
Qualtrics.

continue...
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One study did not specify the time required to complete the 
activities but recommended completion during the summer(38). 
The ADA website’s content was accessible unlimited number of 
times, allowing learners to set their own learning pace.

Educational strategies relied on technology, such as learning 
management systems(24,30,32), personalized email resources(38), and 
collaborative online tools(24). Case-based learning was empha-
sized through both asynchronous and synchronous sessions(40). 
Audiovisual scenarios and immediate feedback were utilized 
to enhance learning experiences(28). ADA’s website offered a 
range of resources, including virtual workshops, case studies, 
and competency checklists for school nurses(43).

Blended learning formats combined online modules with 
face-to-face problem-based workshops(32). Innovative strategies, 
such as skills labs and computer-based documentation training 
were also used(36). Two studies controlled the number of parti-
cipants to ensure quality(24,40).

The evaluation focused on self-efficacy, confidence, know-
ledge acquisition, and skills development(24,28,30,32,36,38,40). Program 
quality was assessed in three studies(24,36,40), with summative 
assessments often applied. One study highlighted formative 
assessments(24). Various evaluation tools were employed, such 
as Likert scales, true-false questions, and visual analog scales. 
Summative assessments included filmed simulated scenarios 
and case management (28,36).

DISCUSSION
This study showed essential elements of technology-

-mediated training programs for school health professionals. 
The objectives and research questions are highlighted here. 
Although our research was global and covered three languages, 
all studies identified were conducted in the USA and focused 
on school nurses. This is likely related to the distinct role these 
professionals play in the American context. In the USA, school 
nurses are essential for promoting student health, well-being, 
and educational success, as they are often the only healthcare 
providers within schools(3,13,44,45). The NASN, established in 
1968, reinforces this structured approach by providing guideli-
nes such as the 21st Century School Nursing Practice™ model 
and advocating for the full-time presence of school nurses(41,46). 
With approximately 132,300 school nurses in the USA(47), 
ongoing investment in their professional development is sup-
ported by national assessment systems, such as the National 
Survey of Children’s Health(48), which inform school health 
policies. In contrast, Europe shows a significant gap in research 
on this topic, despite the recommendations from the European 

Network of Health Promoting Schools, which emphasizes the 
urgent need for further investigation and the implementation of 
health integration policies in schools(49). Furthermore, in other 
regions of the world, such as Latin America, Africa, and parts of 
Asia, structured training programs in this field of school health 
have also not been identified.

This scoping review included studies published in 
Portuguese, English, and Spanish, intending to capture a com-
prehensive view of global practices. However, despite this inclu-
sive approach, all included studies originated from the United 
States, which demonstrates a significant geographical bias in 
the literature. This limitation reflects the overrepresentation of 
English-speaking contexts and highlights the lack of studies 
from regions such as Latin America, which share linguistic simi-
larities but are underrepresented in the global research corpus.

Latin America presents a unique opportunity for research 
due to its high ethnic and cultural diversity and distinct social 
determinants of health(50). Research from this region has been 
sparse, not only in the domain of school health training but also 
across other public health domains(51). Addressing these gaps 
requires a conscious effort to include diverse voices and rese-
arch outputs, thereby promoting a more comprehensive unders-
tanding of global health challenges and solutions. Expanding 
the geographic scope of research is crucial, not only to ensure 
inclusivity but also to tailor interventions that are culturally and 
contextually relevant.

Data revealed a significant gap in the pedagogical structures 
of technology-mediated training programs. Although programs 
integrate technology for remote learning, most do not align with 
established pedagogical models, often converting traditional 
practices into virtual formats(52). Only two programs incorpo-
rate pedagogical models: the ICARE model - Introduction, 
Connect, Apply, Reflect, and Extend(39) and Rogers’ Diffusion of 
Innovations model(27), highlighting the importance of grounding 
technology-mediated programs in sound pedagogical principles. 
The use of technology with educational intent is essential, requi-
ring pedagogical support in the structures, actors, and teaching 
strategies(53). In an e-activities framework, the design of online 
activities with intentional pedagogical strategies is crucial to 
promote engagement and active participation, going beyond 
the simple transfer of traditional practices to digital formats(54). 
Similarly, effective online education requires structuring courses 
based on pedagogical theories that facilitate meaningful interac-
tions(55), such as the Community of Inquiry model(56), ensuring 
that technology-enhanced programs are more than just innova-
tive - they are pedagogically sound. Online educational programs 

Citation,
country

Design Objective Population 
sample

Guides/Framework Training programs 
characteristics

Teaching and 
learning Sstrategies

Assessment 
practices

8 American 
Diabetes 
Association 
(ADA) 2021, 
United 
States(43).

Training 
Website.

Prepare and 
educate school 
staff to provide 
needed care to 
students with 
diabetes.

The updated guide 
online helping the 
student with diabetes 
succeed: a guide for 
school personnel.

The website offers 
self-paced resources 
for school staff 
on diabetes care, 
including guidance, 
workshops, and 
tools.

The ADA School 
Diabetes Care Tasks 
is a 19-module 
training program for 
school nurses to train 
non-clinical staff in 
diabetes care.

A post-test is 
available at the end 
of each module 
from the program 
School Diabetes 
Care Tasks: What 
Key Personnel 
Need to Know.

...continuation
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are seen as innovative and complementary approaches(57), and 
blended learning, in particular, has the potential to increase the 
effectiveness and efficiency of educational activities(58).

These programs were strongly influenced by a hands-on 
approach, incorporating guidelines based on recommended 
directives. It was also observed that the influence of nursing 
theoretical models, such as the student-centered framework of 
the 21st Century School Nursing Practice™(47) and Benner’s 
model(37), can be crucial for structuring nursing practice and 
enriching the educational experience(59).

The definition of CSHCN is not limited to the presence of a 
clinical diagnosis but rather encompasses the consequences that 
a condition can generate across various domains, making the 
concept broader and more inclusive(60). However, the programs 
identified in this research review tend to focus on specific health 
conditions. The analyzed programs tend to prioritize conditions 
highlighted in the epidemiological profile of children requiring 
urgent interventions, such as diabetes and asthma, likely due to 
the high risk of serious or fatal outcomes(61–63).

Training programs were fundamental in all collected studies, 
promoting educational interventions that provided nurses with 
the knowledge, skills, and confidence needed to deliver quality 
care. These findings confirm the positive impact of continuous 
education on maintaining high standards of nursing care(64). 
Ongoing training is essential for the effective management of 
special health needs in the school environment, and this should 
be adapted to the specific needs of nurses(65).

The teaching strategies applied in the studies ranged from 
PowerPoint modules to interactive discussion forums, promo-
ting both autonomous and collaborative learning. The need 
for environments that facilitate interaction among nurses is 
emphasized, as well as the flexibility provided by digital tech-
nologies. Additionally, e-learning has emerged as an effective 
alternative for continuing education in nursing, demonstrating 
positive results in terms of satisfaction, flexibility, and content 
relevance(45,66,67).

All the analyzed studies emphasized the importance of detai-
ling how the assessment of knowledge, skill development, self-
-efficacy, and professional confidence of nurses occur, integrating 
assessment practices into training planning. Competency-based 
training aims to improve population’s health outcomes(68). The 
results of this review indicate that such programs can strengthen 

the self-efficacy and confidence of school nurses(69). Self-efficacy 
influences the perception of the ability to change behaviors, 
which is crucial for the acquisition of clinical skills(70). Although 
it was not mentioned, Kirkpatrick evaluation model is widely 
used to measure training effectiveness through four levels(71).

The results show that the evaluations conducted predo-
minantly focused on the summative component, neglecting 
formative assessment, which is crucial for monitoring the lear-
ning process during the design and development of training. 
Furthermore, the mere incorporation of technologies into asses-
sment does not ensure an effective transformation of evaluation 
methods(72). This underscores the urgency for adaptations in 
assessment in response to changes in educational environments 
resulting from the migration to digital spaces(73). It is also essen-
tial to explore new paradigms of assessment and self-assess-
ment in technology-mediated training models, recognizing and 
valuing the diversity of digital assessment methods. To this end, 
it is recommended to integrate assessment tasks and activities 
that simulate real-life situations(72). In this context, the imple-
mentation of continuous assessment strengthens the structure 
of the evaluation model, emphasizing its formative function and 
promoting the development of learners by placing them at the 
center of the educational process.

This review had limitations, such as only searching for 
studies in English, Portuguese, or Spanish. In spite of these 
limitations, it identified a knowledge gap, providing insights 
into future research and suggesting an approach for developing 
technology-mediated training programs focusing on special 
health needs in a school context.

CONCLUSION
This scoping review revealed significant methodological and 

practical implications for the development of training programs 
aimed at school teams, with a focus on special health needs. The 
use of multiple digital resources enriches the training, fostering 
both individual and collaborative learning. Looking ahead, it 
is crucial to address the lack of a solid pedagogical framework 
for digital environments, the need for further research into the 
various domains associated with special health needs, parti-
cularly those involving support from interdisciplinary school 
teams, and for training adapted to digital formats, incorporating 
consistent and suitable formative evaluation tools.

RESUMEN
Objetivo: Mapear programas de formación mediados por tecnología para equipos de salud escolar que aborden necesidades especiales de salud 
en el entorno escolar e identificar sus características. Método: La revisión siguió la metodología del JBI. Se buscaron literatura publicada y 
gris en ocho bases de datos. Se incluyeron estudios publicados en portugués, inglés o español desde el año 2000 para identificar los programas 
de formación emergentes. Resultados: De los 1.106 estudios identificados, 29 fueron revisados en su totalidad y ocho fueron incluidos en el 
análisis final. Todos los estudios fueron realizados en los Estados Unidos de América. Los temas del programa incluyeron condiciones de salud 
crónicas como diabetes, asma, procedimientos, así como situaciones de emergencia, todos dirigidos a enfermeros escolares y basados en un 
marco conceptual o pedagógico. Los programas incluyeron módulos temáticos de diversa duración y ofrecieron formación en línea e híbrida a 
través de diversos recursos educativos digitales. Conclusiones: Los programas se centraron en las condiciones de salud crónicas y evaluaron el 
conocimiento, el desarrollo de habilidades, la autoeficacia y la confianza de los profesionales; pocos estudios proporcionaron una exploración 
detallada de los modelos pedagógicos subyacentes y no utilizaron una evaluación formativa.

DESCRIPTORES
Servicios de Salud Escolar; Salud Infantil; Capacitación Profesional; Tecnología Educacional; Servicios de Enfermería Escolar.
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RESUMO
Objetivo Mapear programas de treinamento mediados por tecnologia para equipes de saúde escolar que abordem necessidades especiais de 
saúde no ambiente escolar e identificar suas características. Método: A revisão seguiu a metodologia do JBI. Foram pesquisadas oito bases de 
dados para literatura publicada e cinzenta. Estudos publicados em português, inglês ou espanhol desde 2000 foram incluídos para capturar 
programas de treinamento emergentes. Resultados: Dos 1.106 estudos identificados, 29 foram revisados na íntegra e oito foram incluídos 
na análise final. Todos os estudos foram realizados nos Estados Unidos da América. Os tópicos do programa incluíam condições crônicas de 
saúde, como diabetes, asma, procedimentos e situações de emergência, todos voltados para enfermeiros escolares e baseados em uma estrutura 
conceitual ou pedagógica. Os programas incluíam módulos temáticos de durações variadas e ofereciam treinamento on-line e híbrido por 
meio de vários recursos educacionais digitais. Conclusões: Os programas concentraram-se em condições crônicas de saúde e avaliaram o 
conhecimento, o desenvolvimento de habilidades, a autoeficácia e a confiança dos profissionais; poucos estudos forneceram uma exploração 
detalhada dos modelos pedagógicos subjacentes e não usaram avaliação formativa.

DESCRITORES
Serviços de Saúde Escolar; Saúde da Criança; Capacitação Profissional; Tecnologia Educacional; Serviços de Enfermagem Escolar.
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