
ABSTRACT 

BACKGROUND: This review examines the breadth of first aid training delivered to school 

students and the components that are age appropriate to adolescents. 

METHOD: Eligible studies included school-based first aid interventions targeting students 

aged between 10 and 18 years. Online databases were searched, for peer-reviewed 

publications available as at August, 2014. 

RESULTS: Twenty journal articles were relevant to the review. Research supported 

programs with longer durations (3 hours or more). Most programs taught resuscitation alone 

and few included content that was context specific and relevant to the target group. The 

training experience of the facilitator did not appear to impact on student outcomes. 

Incorporating both practical and didactic components was found to be an important factor in 

delivering material and facilitating the retention of knowledge. Educational resources and 

facilitator training were found to be common features of effective programs. 

CONCLUSIONS: The review supports first aid in school curriculum and provides details of 

key components pertinent to design of school-based first aid programs. The findings suggest 

that first aid training may have benefits wider than the uptake and retention of knowledge and 

skills. There is a need for future research, particularly randomised controlled trials to aid in 

identifying best practice approaches. 
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  Injury is a major challenge to health representing the largest cause of early morbidity 

and mortality and the leading cause of death among adolescents.1 Evidence from school-

based first aid programs shows training can be implemented successfully, thereby providing a 

setting for teaching skills to reduce injury severity2 and increasing basic life support (BLS) 

knowledge.3 Importantly, school-based first aid interventions could have the potential to 

educate a wide cross section of the community in such skills.4 Literature demonstrates that 

the widespread dissemination of first aid may have benefits for injury prevention in terms of 

reducing traffic crashes,5 lowering rates of workplace incidents, and increasing safety 

awareness.6 Research shows benefits to first aid in injury prevention and control. 

There has been support in for including cardiopulmonary resuscitation (CPR) training in 

schools with the aim of increasing the rate of bystander CPR, thereby increasing the survival 

rate of out of hospital cardiac arrest.7,8 When a person is injured actions taken by bystanders 

are crucial and timely first aid appears to reduce the severity of injuries.9 As such, the 

American Heart Association recommends mandatory CPR training for students.10 First aid 

training may be implemented in schools due to legislative requirements, although this is not 

always the case. Australian schools have procedures which require them to have designated 

first aid personnel and available equipment; however, there is no state legislation requiring 

students to be trained in first aid. This is despite recommendations from key first aid bodies 

such as the Red Cross.11 In comparison, some 36 states in the US require CPR training in 

schools.12 This review does not explore the legal requirements of first aid training in schools, 

as the focus of this research is on comparing individual school-based first aid programs rather 

than on comparing legislative policy. However, it should be considered that the motive for 

including first aid in schools may differ between studies. 
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Plant and Taylor13 conducted a broad literature review examining teaching CPR to 

school children, searching for “CPR,” “schools,” and “education.” The authors provided a 

comprehensive overview of key components relating to student factors and training factors. 

Student factors of age and physical aspects related to ability to perform CPR. The review 

highlighted differences in training factors including, the role of practical training, delivery 

methods, trainer type, and inclusion of Automated External Defibrillation (AED) training. 

The authors concluded that CPR can be successfully delivered to a wide age range of school 

children; that students can retain skills and knowledge (2 months to 5 years); and that 

repeated learning improves CPR performance. 

The current review identifies published evidence that evaluates the implementation and 

impact of broadly-based first aid training programs, which may or may not include CPR, for 

adolescents within a school setting and builds on the work of Plant and Taylor.13 This review 

is particularly concerned with understanding the depth and complexity of the training 

required to promote change in knowledge, skills, and behavior. To meet this objective, the 

current review considers the published literature regarding the breadth of training delivered 

and components of first aid content that are age appropriate and relevant to this 

developmental stage. The review also identifies process and delivery strategies including 

duration, resources, method of delivery, teaching styles, and trainer support. This review 

examines potential injury prevention outcomes, the extent to which program effectiveness, 

including measures of first aid knowledge, skills and behavior, and the reliability and validity 

of such measures have been considered. 

 

METHODS 
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Eligibility Criteria 

Studies were eligible for inclusion if they were school-based research programs targeting 

10-to-18 year-olds. The inclusion criteria were pre-defined and finalized prior to the search. 

Each article described a first aid intervention or program in the English language. Given the 

limited studies, we included randomized control trials (RCTs), pre- and post-test designs, and 

intervention and comparison group designs. Outcome measures included attitudes, 

knowledge and/or behavior. As first aid training can be broadly operationalized, articles were 

included that described one or more aspects of first aid training, CPR, AED, emergency 

response training, or BLS skills. Secondary reports and editorials were excluded. 

 

Data Sources and Searches 

The review was conducted using online databases, for peer-reviewed publications 

available as at August, 2014. Using an iterative approach, the search strategy included the 

keywords presented in Table 1 within the following databases PsycINFO, ERIC, Science 

Direct, SafetyLit, MEDLINE, CINAHL, and Proquest Education and Psychology. The 

references of identified articles were searched for citations. Reviews were searched for 

original sources. 

 

Data Synthesis and Quality Assessment 

The titles and abstracts identified in the data search were screened to assess adherence to 

the search criteria. Where the abstract did not provide sufficient information, the full text was 

screened to determine inclusion. The data synthesis process was carried out by the first and 

second authors to ensure that relevant publications were included based on the inclusion and 
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exclusion criteria. Twenty articles met the inclusion criteria and are considered in the review. 

The two reviewers independently assessed each article for internal validity based on the study 

design, sample size and outcome measurement. There were only minor discrepancies and 

these were resolved through discussion, no formal reliability tests were conducted. 

 

RESULTS 

Based on the search strategy described, 127 articles were initially identified. A broad 

range of general first aid articles were retrieved and as a result articles were excluded on the 

basis of their lack of relevance to the selection criteria. In this stage duplicates and studies 

that presented the first aid literature more broadly were excluded. For example, studies that 

aimed to increase adult bystander CPR. Sixty-five articles were excluded on the basis of the 

title and abstract review. For example, studies that examined knowledge without testing an 

intervention. Of the 42 excluded articles based on the full paper review, the primary reasons 

for exclusion included: no intervention or insufficient information about the evaluation (N = 

16), pilot programs where the subsequent larger trial was included (N = 2), the full text was 

not in English (N = 3), participants were outside target age (N = 7), letters to editors (N = 8), 

the outcomes were not relevant (N = 5), and poor method quality (N = 1). 

Following the screening process 20 peer-reviewed articles were included in the data 

extraction. There was little systematic research into the effectiveness of first aid training for 

school-aged students and the majority focused on CPR. Interventions that were not evaluated 

with a control group (N = 10) were included due to the limited number of studies. One RCT 

was identified. In the majority of the studies reviewed (N = 18), subject ages ranged between 
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10 and 16 years. One study examined students aged 15 to 19 years14 and another examined 

students aged 9 to 18 years.15 

 

Study Characteristics 

Critical limitations in design 

There were a number of limitations in terms of the research design, study sample, 

information provided, measures, and theoretical framework. Random allocation was not 

evident in many of the studies.7,8,14,16-19 Ten studies had was no comparison group.4,7,8,15,17-22 

Limitations in sampling included the use of only one school or a small sample,14,16,18,-

20,22,23 and in some studies the sample was comprised of all girls,23 or a large proportion of 

girls.20 One study reported a drop out rate of 72%.22 In several studies limited or insufficient 

program information was provided.23,24 In one study, no information relating to the trainer 

was given.19 Three studies provided no information regarding timeframe for follow-up 

assessment.23,25,26 In one study there was no information about the program duration,27 and in 

2 studies the number of schools was not given.8,21 

In terms of assessment, only one study reported on the reliability of the evaluation 

measures,25 and few studies used standardised checklists to assess CPR performance.15,24 No 

studies reported on students’ previous first aid experience. The majority of studies used 

aggregate data as opposed to case-matched data. No studies discussed the implications 

associated with school-based delivery or described issues regarding the possible constraints 

on classroom time or the availability of resources. 
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Content 

We were interested in the relevance of content to the developmental age group. 

However, few papers provided a justification for the inclusion of specific first aid content. A 

large proportion of the studies reviewed (N = 15) were limited to teaching BLS, CPR and 

AED skills. One intervention was specifically designed for adolescents living in farming 

communities, in this case students were taught by their peers about potential farm hazards, 

how to access emergency health care in rural communities, first aid material, and strategies to 

reduce injury and illness in a rural setting.14 

One study covered a broad range of first aid content which included the initial 

emergency response (assessing the situation, checking airway, breathing, and consciousness), 

cardiac arrest, epileptic seizures, head/ neck injuries, burns, internal bleeding, obstructed 

airways, and drowning.25 Another included content relating to a broken tooth, nose bleeding 

and paediatric BLS.21 The Injury Minimization Programme for Schools (IMPS) program 

targeted BLS and CPR training in combination with road safety, accidents in the home, fire, 

electricity, poisons, and waterway dangers messages.27 

 

Duration 

Ten studies reported on programs that were less than 3 hours in duration and were single 

sessions. A few studies described courses of one hour or less4,22,28 and 4 studies examined 2-

hour CPR courses.8,16,24,26 Several studies described 3-hour courses.7,18,29 Seven studies 

described programs longer than 3 hours in duration.14,15,17,19-21,30 In 2 studies limited 

information was provided on duration.23,25,27 
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Resources and Materials 

The use of teaching resources and materials varied widely, however the use of 

mannequins4,8,15,17,29,30 or mannequins plus videos was common.7,16,18,19,26 One evaluation of 

students BLS knowledge involved the use of a mannequin, defibrillator, and telephone to 

demonstrate phoning emergency services.24 One study taught students CPR by comparing the 

use of an interactive computer course with games, a video, or a mannequin,28 and another 

compared the use of a mannequin to low-cost equipment such as a foam dice and plastic 

bag.22 Several studies incorporated the use of manuals or textbooks,14,25 and one also included 

a video.27 Another study compared the use of static pictures of a video to teach students BLS 

or CPR skills.20 No description of teaching resources or materials was given in one study,21 

and no materials were used in one study.23 

 

Method of Delivery 

Studies largely included a combination of practical and didactic components. Two 

studies16,26 evaluated a single course which included theoretical CPR training, a short video 

demonstrating a child performing CPR, practical demonstrations, and teacher feedback. 

Similarly, studies described the use of didactic components, theoretical lectures and practical 

demonstrations.4,7,8,14,15,17,18,21,24,30 One study described a single lesson course which included 

a computer presentation of material and additional practical training in CPR.29 One study 

included instruction and demonstration by either a teacher or video and practice sessions of 

compression and ventilation.22 Another study evaluated a CPR course involving a DVD 

combined with demonstrations and hands-on training using a mannequin.19 
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One study compared the use of static pictures to a video, in teaching BLS to students.20 

In addition to incorporating practical and didactic components, the IMPS included a video 

about common accidents, and an emergency department tour.27 One unique study compared a 

control group to 3 variations of a CPR course: (1) interactive computer course with games; 

(2) interactive computer course plus hands-on CPR and AED practice led by medical 

students; and (3) video demonstrating CPR and AED, teacher demonstration on a mannequin 

and instructor led hands-on practice.28 In 2 studies limited information was provided on the 

use of practical components.25,27 

 

Facilitator 

The type of facilitator varied widely; however, there did not appear to be a pattern related 

to student outcomes. In 4 studies, the facilitators included a combination of teacher and 

healthcare professionals.17,28-30 Three studies were facilitated by healthcare professionals 

only.8,21,24 In 6 studies training was facilitated by teachers.7,15,16,18,25,27 Two studies used a 

form of peer training models, which involved high school students being instructed to 

facilitate the training to their peers.14,26 One study compared the delivery of BLS material by 

either a teacher or a video.22 One study describing online training did not require a 

facilitator,23 and in 2 studies the facilitator was not reported.4,19  

The support given to trainers varied extensively. One study examined a Train-the-Trainer 

model, high school students were trained in first aid and in delivering material prior to 

teaching first aid skills and risk reduction to peers.14 In one study a single teacher with no 

formal certification facilitated all lessons, however prior to the intervention she was required 

to complete a 1.5 hour training regarding the program implementation.20 In 6 studies teachers 
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received training in CPR or BLS by trained instructors or physicians, ranging from one hour 

to 2 days.7,15,17,18,24,29 Studies examining the ABC for Life Program involved medical students 

instructing teachers who then instructed students.16,26 In one study teachers were provided 

with a program education resource pack which included extensive teaching materials, 

however no further training was provided.27 

 

Assessment 

All but one study assessed knowledge using a multiple-choice survey. The length of the 

measures ranged from 10 items17 to 53 items.25 In addition to a multiple-choice survey, one 

study also included short answer responses.23 Many studies used manneqins to enable 

practical assessment of CPR skills.4,7,8,18,23,24,28,29 Two studies described the use of a 

mannequin and skill reporting software to assess students CPR performance.20,22 One study 

used a simulated phone to assess students’ ability to make an emergency call, in addition to a 

standardised checklist for assessing CPR skills.15 

 

Key Outcomes 

There is generally positive support for improvement in knowledge, skills and retention of 

first aid, BLS and/or CPR material following school-based interventions. In one study, 

following the training intervention students’ knowledge relating to CPR significantly 

improved by 20%, in comparison to a 5% improvement by control students.29 The systematic 

search did not an association between the frequency of training or trainer type with CPR 

performance. Several studies reported similar improvements in knowledge scores following 

training, and compared to control groups.24,26 
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Many studies reported significant improvements in knowledge and retention of 

information up to 12 months post-intervention.4,8,15,17,19,27,28,30 Connolly et al16 reported that 

after 6 months, improvement in CPR knowledge declined from initial follow-up, but was still 

significantly higher than baseline and there were no improvements for control students. 

Several articles found mixed results for the effectiveness of the first aid programs on the 

outcomes assessed. Carruth et al14 reported a significant increase in intervention students’ 

anticipatory action in an emergency situation post-test compared to controls; however no 

significant differences in knowledge were found. When comparing classes that implemented 

the program (poor uptake) to the control group, Engeland et al25 reported significant 

differences in some knowledge items. Differences were found in items relating to how 

casualties suffering from shock should be placed, whether one should give sugar to a person 

losing consciousness due to diabetes, and what to do with a person having a serious epileptic 

seizure. In another study Teague and Riley23 reported significant change in knowledge 

compared to the control group but no significant change in CPR performance. Iserbyt et al20 

reported no significant differences in chest compression depths between students who 

received a picture only intervention and students who received a video only intervention. 

 

Comprehensive Programs 

Whereas there were few rigorous evaluations identified, 3 programs were comprehensive 

and included content that was relevant to the target group. Carruth et al14 delivered 11 

modules comprising of introduction to farm hazards, considering how to access emergency 

health care in rural communities, first aid content, and strategies for reducing injury/illness. 

This program used relevant content specific to the context of living in farming communities 
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and unlike many other programs reviewed it included training for facilitators. The authors 

found significant increases in anticipatory action and greater knowledge post-intervention. 

Limitations of this evaluation included a short follow-up period, small sample size (N = 43), 

one school only and no random allocation.  

Fleischhackl et a.15 examined the impact of BLS training on 147 students from 11 

randomly selected schools. Teachers delivered a 6-hour course which included material 

describing the use of an AED, providing CPR and treating life-threatening bleeding. The 

course comprised didactic sessions as well as hands on training using mannequins. Classes 

spanned a time period of 3 months and all students were trained by the Austrian Youth Red 

Cross to the level of a BLS instructor using a standardized curriculum. At 4 months post-

intervention, students demonstrated retention of knowledge and indicated that they had 

successfully and effectively learned BLS skills including the use of an AED. A limitation of 

this study was the lack of a comparison group and pre-test scores. 

An evaluation of the IMPS program conducted by Frederick et al27 included 1292 

students. The program was delivered by teachers within school curriculum and targeted road 

safety, accidents in the home, fire, electricity, poisons and waterways, as well as BLS and 

CPR training, a video about common accidents and a tour of a hospital emergency 

department. Teachers were provided with an IMPS education resource pack which includes 

extensive teaching materials. Data were matched from baseline to 5 months follow-up and 

showed significant increases in knowledge. A limitation of this study was in the ability to 

randomly allocate as some schools were already enrolled in the program and analyses did not 

account for possible school-level effects. 
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Injury Prevention Outcomes 

Injury prevention outcomes were described in 2 studies included in the review. Self-

report focus group data reported by Carruth et al14 indicated students’ awareness of safety 

issues and farm risks increased. Students discussed adjusting work practices to prevent 

injuries such as not wearing appropriate footwear on the farm, and commented on their 

intention to change unsafe practices. An evaluation of the IMPS indicated that intervention 

students’ knowledge relating to accidents in the home, electricity safety, fire safety, 

emergency phone number, water safety, poison recognition, pedestrian safety, burns first aid 

and choking first aid compared to their baseline scores. Intervention students were more 

likely to encourage others to stop doing something dangerous and to respond to the situation 

by phoning emergency services. Both teachers and parents reported that the intervention had 

been successful in raising students’ awareness of safety issues.27 Whereas 2 studies touch 

upon injury prevention issues, they did not measure injury reduction.14,27 

DISCUSSION 

There are a substantial number of first aid/CPR programs being delivered to adolescents 

at school and there is considerable variation in the program and study designs (including lack 

of comparison group). School-based first aid programs typically target early- to mid-

adolescents, however studies rarely provide a rationale for the selection of a particular target 

group. Only one study used a RCT design. 

In terms of program duration, research supported programs with longer durations that 

included both practical and didactic components.27 A number of studies that contained at least 

3 hours of lesson time reported significant improvements in knowledge and retention of 

information, ranging from 3 to 12 months post-intervention.15,17,19,30 There were, however, 
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shorter programs that demonstrated significant changes in knowledge 4 to 6 months post-

intervention.8,24 

In terms of the facilitator and method of delivery, one study reported that neither more 

frequent training nor training by emergency physicians, as opposed to teachers, led to better 

CPR performance among the students.29 Yet, it is difficult to disaggregate which components 

of the program are associated with positive change. Nonetheless, the value of incorporating 

both practical and didactic components indicates that this is an important factor in both the 

delivery of material and in facilitating the retention of knowledge. Learning materials such as 

mannequins, videos and accredited first aid booklets, and facilitator training were found to be 

common features of effective programs.7,15,17,18,24,29 As many jurisdictions require teachers, 

such as health and physical education teachers, to be trained and certified in first aid/CPR, 

this research supports that they are appropriate guides to train students. In previous research 

health teachers have commented that they see themselves as having positive relationships 

with students.31 

This review indicates that there are benefits to incorporating context specific and 

developmentally appropriate material. Whereas the majority of studies included were limited 

to teaching BLS, CPR and AED skills some programs targeted issues relating to common and 

serious injuries experienced by this developmental age group. Further, 2 programs integrated 

issues concerning injury prevention in which students reported adjusting work practices to 

prevent injuries and commented on their intention to change unsafe practices.14,27 

The evaluation of the IMPS program provided support for the inclusion of first aid 

training, injury prevention and safety awareness material in school curriculum. It revealed 

that following the program students had significant improvements in related knowledge and 

This article is protected by copyright. All rights reserved.



were more likely to encourage others to stop doing something dangerous.27 Although 2 

studies touched upon injury prevention issues they did not measure whether there was a 

reduction in injuries over time and whether this effect was sustained.14,27 The inclusion of 

injury prevention components and discussion about injury experience indicates that first aid 

training may increase the saliency of injury outcomes and increase safer practices. There is 

evidence which shows that when training in first aid/CPR, may reduce injuries,32 suggesting 

that these effects may transfer to the school setting. 

Of the 20 studies that have examined the effectiveness of first aid training there have 

been few thorough evaluations. Some inconsistencies in the results highlight the importance 

of ensuring that rigorous evaluations are conducted and particularly the need for future 

research in this area to conduct RCTs. Further, a number of researchers have highlighted the 

importance of developing program material that is personally relevant to subjects and context 

specific to the target group.33,34 

 

Conclusions 

This paper offers a systematic review exploring school-based first aid interventions to 

understand the breadth of training delivered to students and the broader components of first 

aid that are age appropriate and context specific to the adolescent developmental age group. 

The review highlights that, at least in the short term, a variety of approaches to training in 

first aid and CPR skills are effective in increasing students’ knowledge and skills, and 

therefore are perceived by students’ as being relevant and interesting. Training interventions 

should be longer than 3 hours in duration, include both practical and didactic components, 

contain well designed resources, and require training for facilitators. Educational resources 
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should be age appropriate and context specific. Further research is warranted in relation to the 

benefits of first aid knowledge for injury prevention. 

 

IMPLICATIONS FOR SCHOOL HEALTH 

The current review provides support for the inclusion and feasibility of first aid training 

in high school curriculum. Through this research process there are a number of critical 

components that were identified and will assist future researchers participating in school-

based research and program evaluation, as well as schools interested in implementing first aid 

training in curriculum. Particularly, it is important to consider whether schools have the 

available resources to implement and sustain the program. When implementing first aid 

training programs in the school curriculum particular attention should be paid to ensuring the 

content is relevant to the target group, incorporates practical/interactive components to 

complement didactic teaching, utilises appropriate and relevant resources, provides facilitator 

training. Factors such as the legal obligation for schools to include first aid training in their 

curriculum is likely to impact on the feasibility of implementing school-based training and 

should be considered in future research. 

Our results suggest that first aid may potentially have protective benefits for adolescents. 

First aid training is intended, among other educational aims, to increase the saliency of injury 

outcomes and consequently reduce injury by using hands on training and discussion about 

injury experiences. This assumption is supported by earlier research which has shown that 

first aid training may reduce the likelihood of injury.32 As research progresses, it is important 

that these relationships continue to be explored as they potentially have significant 

implications for adolescent injury prevention and control. Based on research highlighting the 
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high rates of adolescent injury, it is essential that as part of their health education young 

people are aware of potential risks as well as strengths that they have to monitor their own or 

their peers injuries. First aid and emergency response along with peer protection is a key 

element to such health education. 
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