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Education programs have been central to reestablishing social norms, rebuilding public
educational institutions, and addressing public attitudes toward mental illness in Liberia
following a protracted civil war and the Ebola epidemic. The aim of this study was
to determine if a program combining an understanding of neuroscience with mental
health literacy content could increase teachers’ awareness of students’ mental health
issues and produce changes in teacher attitudes and classroom practices. A tiered
Training-of-Trainers approach was employed. The first workshop trained 24 Liberian
secondary science teachers in the neurobiology of learning, memory, emotions, stress
and adolescent brain development. A Leadership Team formed from eight of the Tier I
participants then adapted the curriculum, added in more mental health literacy content
and led four Tier II workshops and four follow-up Refresher sessions. Participants
completed a neuroscience knowledge test and surveys assessing stigma, general
perceptions of people with mental illness, and burnout. A subset of Tier II teachers
participated in a structured interview at the Refresher time point. Teachers in both tiers
acquired basic neuroscience knowledge. Tier I, but not Tier II teachers significantly
improved their surveyed attitudes toward people with mental illness. No changes were
found in overall teacher burnout. Despite these survey results, the interviewed Tier
II teachers self-reported behavioral changes in how they approached their teaching
and students in their classrooms. Interviewees described how they now understood
social and emotional challenges students might be experiencing and recognized
abnormal behaviors as having a biopsychosocial basis. Teachers reported reduced
use of verbal and corporal punishment and increased positive rewards systems, such
as social and emotional support for students through building relationships. Refresher
discussions concurred with the interviewees. In contrast to previous teacher mental
health literacy programs which did not bring about a change in helping behaviors,
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this pilot program may have been successful in changing teacher knowledge and
self-reported behaviors, improving teacher–student relationships and decreasing harsh
discipline. The combination of basic neuroscience concepts with training on how to
recognize mental health issues and refer students should be investigated further as a
strategy to promote teacher mental health literacy.

Keywords: mental health literacy, neuroeducation, teacher professional development, stigma reduction, trauma-
informed teaching

INTRODUCTION

A number of programs have been developed in Liberia as part of a
concerted attempt to construct a system of care for mental health
(MH). MH needs remain high among a population recovering
from both civil war (1989–2003) and the Ebola outbreak (2013–
2015). These programs raise awareness of MH issues among the
public, train professionals and persons living with MH problems,
and provide early intervention strategies (Kohrt et al., 2015, 2018;
Ministry of Health, 2016; Gwaikolo et al., 2017; Liberia Center
for Outcomes Research in Mental Health, 2020). To provide
diagnostic and support services in a country with only a few
psychiatrists, a cadre of Mental Health Clinicians (MHCs) has
been trained to diagnose and treat people with mental illness
(MI) (Gwaikolo et al., 2017; Kohrt et al., 2018). These MHCs
represent a service that people were unaccustomed to utilize. To
support prevention and early intervention, the Government of
Liberia identified schools as a locus of health and health education
and teachers as sources for accurate MH education, initial case
finding, and referral support for students in need of MH services
(Ministry of Health, 2016; Gwaikolo et al., 2017; Patel et al., 2018).
In some schools MHCs are available on site or by referral.

Education is recognized as an important proximal factor for
ameliorating the negative effects of personal, social and global
traumas contributing to mental health problems (Patel et al.,
2018). Social-emotional learning programs in schools constitute
important community level practices for improving awareness
of issues related to mental, neurological and psychiatric illnesses
in low and middle income countries (LMIC) (Petersen et al.,
2016). School based intervention programs have improved MH
knowledge and to a lesser extent help-seeking but changes
in attitudes did not necessarily accompany knowledge gains
(Salerno, 2016). In Brazil, teachers were successfully trained to
recognize and refer students with social, mental and behavioral
problems (Vieira et al., 2014). A social contact-based approach,
where individuals share their stories of struggling with MI
and subsequent recovery, has been applied for organizations
supporting people living with mental illness in Liberia, as this
approach is most effective with adult audiences (Corrigan et al.,
2012; Gwaikolo et al., 2017). An educational approach has been
more effective with youth audiences, who, like the Liberian
teachers, have had less exposure to the biopsychosocial model of
MI and the neuroscience that supports this model (Corrigan et al.,
2012), further influencing this choice.

Teachers are prominent among the community level resources
needed to provide developmental support for resilience among
youth (Luthar et al., 2015). Children with histories of exposure to

war, violence and other physical and emotional trauma can often
behave in ways incompatible with expected classroom behavior
(NCTSN Core Curriculum on Childhood Trauma Task Force,
2012). One way to indirectly benefit children’s resilience and
mental health is to promote the knowledge and well-being of
their teachers in order to strengthen these caregivers’ ability
to promote positive relationships with students (Luthar et al.,
2015). Teacher support is among the community level variables
more amenable to change to build systems that positively impact
children’s resilience (Luthar et al., 2015; Ministry of Health,
2016). In an international review of MH literacy programs for
teachers, increases in MH knowledge and reductions in stigma
were widely reported (Yamaguchi et al., 2020). A MH literacy
training program in Malawi and Tanzania significantly increased
teachers’ knowledge of MH issues and improved their attitudes
toward MH (Kutcher et al., 2015, 2016). Teacher MH trainings
typically addressed MH signs, symptoms and how to respond
(Yamaguchi et al., 2020). A few programs also included behavioral
information on child development (Pacione and Cooper, 2014;
Anderson et al., 2019). These programs, of limited duration –
from a few hours to a day or so, left the audience requesting
more training, and produced little evidence of change in teacher
helping behaviors (Anderson et al., 2019).

Individuals with MI also face social consequences within
educational settings. People with MI are viewed as abnormal
and incompetent, suffering both stigma and lowered social status
(Phelan et al., 2018). Within the school environment, affected
youth perceive stigma against persons with MI from teachers,
staff and peers (Moses, 2010; Bowers et al., 2013). Student
achievement is influenced by teacher expectations. Low teacher
expectations, often as a consequence of student behaviors, act
as a self-fulfilling prophecy for low attainment. Stigmatized
groups are more vulnerable to this effect (Jussim and Harber,
2005; Timmermans et al., 2018). The presence of MI and the
associated externalizing or internalizing behaviors is generally
associated with lowered overall academic attainment, although
this does not hold for all diagnoses (McLeod et al., 2012;
Dalsgaard et al., 2020). MI does not, a priori, preclude an ability
to achieve academically (McLeod et al., 2012; Dalsgaard et al.,
2020). This link between academics and social behavior remains
an association and not a causal relationship (Algozzine et al.,
2011; McLeod et al., 2012; Dalsgaard et al., 2020); yet teachers rate
students with known emotional problems as having inadequate
academic performance (Algozzine et al., 2011). When controlling
for academic aptitude and for the co-occurrence among MH
and behavior problems, the presence of a MH issue does not
necessarily predict lowered academic outcomes, suggesting that
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negative educational outcomes may not result from inherent
traits but rather from the social response of the schools to the
presence of these problems (Algozzine et al., 2011; McLeod et al.,
2012). In recent years, positive behavioral interventions and
support programs have begun to ameliorate the behavioral issues
and possibly improve educational outcomes (Patel et al., 2018;
Sugai and Horner, 2020). School based MH literacy programs
provide a mechanism for addressing both teacher expectations
and needed student supports (Yamaguchi et al., 2020).

Neuroscience provides both a framework for understanding
how traumatic experiences can reshape learning and
relationships in a child’s world and a hopeful prospect that
brain plasticity nurtured in a safe school environment can
produce resilience (NCTSN Core Curriculum on Childhood
Trauma Task Force, 2012; Howard, 2019). Understanding the
developmental neurobiology of children’s brains, a core concept
essential for dealing with traumatic stress responses in childhood
(NCTSN Core Curriculum on Childhood Trauma Task Force,
2012), may provide an engaging entry point for raising teachers’
awareness of MH issues among students. A neurobiological
approach was envisioned as a way to expose teachers to a
biopsychosocial model of mental health, to recognize their role
in supporting children with social-emotional and behavioral
challenges, and to dispel myths and misconceptions surrounding
mental illnesses and epilepsy (Gwaikolo et al., 2017; Jones
and Kahn, 2017). This knowledge should support efforts to
ameliorate or modify student behaviors so they remain in
school and excel academically (Gwaikolo et al., 2017; Jones and
Kahn, 2017). Understanding brain plasticity is a component in
interventions promoting growth mindsets, which teach how to
apply the core ideas of brain plasticity to personal achievement,
response to rejection, or conflict (Blackwell et al., 2007; Yeager
et al., 2013, 2019). Such programs have demonstrated positive
impacts upon student world view, academic performance
and prosocial behaviors in the face of adversity (Blackwell
et al., 2007; Yeager et al., 2013, 2019). Educating teachers
in neuroscience has resulted in adoption of more student-
centered and active-learning pedagogies, improved classroom
cognitive environments and more social and emotional support
for students (Dubinsky et al., 2013; Dubinsky et al., 2019).
In the United States, school-based mental health awareness
interventions have resulted in increased knowledge, acceptance,
and help seeking behaviors among adolescents (Salerno,
2016). Students’ social and emotional well-being is integrally
tied to their cognitive, linguistic and academic development
(Jones and Kahn, 2017). Increases in pro-social behaviors and
decreases in risky behaviors and MH issues accompany positive
student-teacher relationships, an increased sense of belonging,
connectedness, and students’ feelings of safety and being cared
for Aldridge and McChesney (2018). Warm and engaging
teacher–student relationships are related to greater student
learning (Jones and Kahn, 2017).

Objectives
We therefore designed a training program for Liberian teachers
focused upon the foundational concepts that neuroscience
brings to both education and the etiology of mental disorders.

For a science teacher audience, an education approach was
chosen as a starting point. In an effort to maximize resources,
a Training-of-Trainers approach (Kohrt et al., 2015) was
employed; teachers from the Tier I workshop were expected
to lead subsequent workshops for Tier II teachers. The
Training-of-Trainers approach has been used successfully in
training teachers in Malawi and Tanzania to use a MH
awareness classroom curriculum (Kutcher et al., 2015, 2016).
Table 1 provides goals for the program and the alignment
of various programmatic standards with those goals and
program elements. Program evaluation focused upon the
success of meeting those goals and upon the success of
the training approach. Program outcomes regarding teachers
affective and motivational attitudes and pedagogy (goals 2
and 3) and the translation from Tier I to Tier II appear
in a companion paper (Brick et al., 2021). Here the focus
is on teachers’ acquisition of neuroscience knowledge (goal
1) and development of their understanding of MH issues in
students (goal 4).

Teachers were expected to benefit from exposure to an
understanding of the neuroscience of learning and memory,
and active learning pedagogy (Dubinsky et al., 2019). The
neuroscience knowledge was expected to connect with their
prior knowledge, to influence both teaching practices and
understanding of mental health etiology, and to eventually be
transferred to students. We hypothesized that teachers would
develop a view that students with social, emotional and behavior
issues had the potential to succeed in the educational system.
However, we did not know a priori if measures of stigma
would change since this topic was not specifically taught. This
pilot study employed a mixed methods approach using both
qualitative and quantitative methods to analyze how Liberian
science teachers responded to an experimental curriculum in
which basic neuroscience was taught as a means for improving
teacher understanding of student mental health issues. The
specific research questions were:

(1) How well did Tier I and Tier II teachers learn neuroscience?
(2) How did both Tier I and Tier II trainings alter teacher

attitudes toward the mental health issues of their students?
(3) How did teachers adapt their teaching to accommodate any

new understanding of student mental health?

MATERIALS AND METHODS

Study Design
The current exploratory study tests if an existing intervention,
training teachers in neuroscience (MacNabb et al., 2006b; Roehrig
et al., 2012; Schwartz et al., 2019), can produce previously
untested outcomes regarding teachers’ attitudes toward the
MH needs of their students. Alternatively, this study could
be considered at the design and development stage as the
intervention model is being expanded to include the training-
of-trainers locally in Liberia (NSF, 2013). This study builds on
evidence-based and evidence-informed knowledge and practices
to investigate the applicability and consequences of training
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TABLE 1 | Alignment of program goals and elements with various standards.

Program goal or
other element

Tier I activity Tier II activity Standards for
effective PD

Pedagogical practices
developing countries

Lessons for project
design in LMIC

Ministry of education goals

Goal 1:
Understanding the
basic neuroscience
of brain function and
dysfunction
associated with
neurological and
mental disorders

Lectures (∼20% of
total time)

Lectures (∼50% of
total time)

Content focus Sustained attention; Frequent
and relevant use of learning
materials beyond the
textbook

Integrated set of
mutually reinforcing
activities

Production and
implementation of a
curriculum that is relevant,
appropriate and addresses
major content and quality
concerns

Goal 2: Modeling
student-centered
teaching practices

Classroom activities,
model building,
experiments,
discussions

Classroom activities,
model building,
experiments,
discussions

Active learning,
collaboration, use of
Models

Drawing on students’
backgrounds and
experiences; flexible use of
whole-class, group and pair
work where students discuss
a shared task; open and
closed questioning,
expanding responses,
encouraging student
questioning; demonstration
and explanation, drawing on
sound pedagogical content
knowledge

Integrated set of
mutually reinforcing
activities

Goal 3: Improving
the pedagogical
expertise and
confidence of
teachers

Reflection,
discussion, role play
and practice
teaching

Reflection,
discussion, role play
and practice
teaching

Coaching and expert
support, feedback
and reflection

Feedback, inclusion Integrated set of
mutually reinforcing
activities

Goal 4: Incorporating
a biopsychosocial
model of mental
health in the teacher
mindset

Discussion Activities from the
Good Schools
Toolkit*; videos,
discussions

Creating a safe environment
in which students are
supported in their learning;
inclusion

Integrated set of
mutually reinforcing
activities

To make those provisions and
arrangements that result in
the school environment being
clean, sanitary, violence-free
and sufficiently conducive for
all students, especially girls,
to feel safe and at ease

Tiered training Trained by visiting
neuroscientist

Trained by Tier I
leadership team

Coaching and expert
support, feedback
and reflection

Administrative and peer
support

Wide engagement of
stakeholders at all
levels; capacity
building

Development and
implementation of an
in-service program to
upgrade and update trained
teachers

Evaluation Daily reflections;
knowledge test;
surveys

Daily reflections;
knowledge test;
surveys; interviews

Feedback and
reflection

Monitoring and
evaluation

Duration 10 days 5 + 2 days Sustained duration Appropriate
timeframes; sufficient
resources for
implementation

Reference Brick et al., 2021 *Devries et al., 2015,
Brick et al., 2021

Darling-Hammond
et al., 2017

Westbrook et al., 2013 Lehner, 2012 Ministry of Education, 2010

Liberian teachers in neuroscience. Although not perfectly aligned
with this work, the SQUIRE-EDU, GREET, and SRQR guidelines
have informed preparation of this report (O’Brien et al., 2014;
Phillips et al., 2016; Ogrinc et al., 2019).

A mixed methods approach was used to assess the efficacy of
a two tiered PD program for Liberian secondary science teachers
combining neuroscience and mental health. Quantitative survey
data was collected from teachers in both tiers regarding their
knowledge of neuroscience and their attitudes toward people
with mental illness. Qualitative data from structured interviews
was collected from a subset of Tier II teachers on how they applied
this knowledge in their classrooms.

Intervention
This pilot project trained a set of Liberian secondary science
teachers in the neurobiology of learning and memory, emotional

processing and stress, and the etiology of epilepsy and PTSD.
In this two-tiered training, a visiting neuroscientist with
prior experience providing teachers with neuroscience training
(MacNabb et al., 2006b; Roehrig et al., 2012; Dubinsky et al.,
2013, 2019; Schwartz et al., 2019) delivered a workshop (10 days
over 2 weeks) for Liberian secondary science teachers (Tier I).
A subset of the Tier I teachers then adapted the material for
the Liberian context and delivered a series of 1-week (5 full day)
workshops to train additional Tier II Liberian teachers [see below,
Table 1 and (Brick et al., 2021)]. An intensive training approach
was chosen because short neuroscience exposures change very
little (Howard-Jones et al., 2020) and evaluation of United States
science teacher training programs determined 80 or more hours
of PD were needed for teachers to enact substantial classroom
changes (Lawrenz et al., 2007). The initial Tier I training occurred
in August 2018, modeled after a successful program developed
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for United States teachers (MacNabb et al., 2006b; Roehrig
et al., 2012; Dubinsky et al., 2013, 2019; Schwartz et al., 2019).
Lessons plans and resources used in the workshop were drawn
mainly from open internet neuroscience resources (MacNabb
et al., 2006a; SFN, 2019), as recommended for educational
improvement in Sub-Saharan Africa (Wolfenden et al., 2012).

A subset of eight Tier I teachers joined staff to form a
Leadership Team that planned and delivered four Tier II trainings
in October through December 2018. The Leadership Team
selected the Tier II neuroscience content and added mental health
awareness content and how to identify early warning signs of
MH issues from the Manual of School Mental Health (Pacione
and Cooper, 2014) and The Good Schools Toolkit (Section
3.5, Devries et al., 2015), resources specific to successful MH
education in Africa. Additional internet resources were used to
stimulate discussions of students’ and teachers’ MH issues (Brick
et al., 2021). The Tier II neuroscience content was reviewed by
email and approved by the visiting neuroscientist. Tier II content
was approximately 50% similar to Tier I content (see Brick
et al., 2021 for a more detailed discussion of workshop content
and fidelity). Workshop delivery consisted of Liberian teachers
training fellow Liberians. Program staff on the Leadership Team
guided the team in setting standards for and maintaining
content quality. In response to teacher requests for support, a
series of four 2-day follow-up Refreshers were organized by the
Leadership Team in March and April, 2019. On 1 day, Tier
II teachers shared stories about and reflected on their teaching
after the workshop and had a digital question and answer
session with the visiting neuroscientist. On the other day of the
Refreshers, teachers practiced teaching neuroscience lessons in
local secondary schools. All sessions, except for this one Refresher
day, were held in neutral meeting spaces outside of a school
setting. All of these processes received support from the Ministry
of Education and were overseen and hosted by an international
non-governmental organization, as recommended for successful
education projects in LMIC (Lehner, 2012). All events were held
in Monrovia, Liberia except for one Tier II workshop and one
Refresher which were held in Kakata, a small city interfacing with
more rural areas of Liberia.

Participants
Secondary science teachers were chosen as the target audience
because they taught to the Liberian and West African
science standards that included biology and some neuroscience
knowledge (W.E.A.C, 2011). In keeping with Liberian traditions
and as a gesture of respect and partnership, the Ministry of
Education Office of Science Education called Principals and
Heads of high schools within the Monrovia Consolidated School
System and Kakata Government Schools and asked them to
choose one or two science teachers to send for training. This
non-random process ensured that participants had appropriate
backgrounds and positions (Best and Kahn, 2006). The Tier I
workshops were attended by 15 high school science teachers,
one university level instructor, and eight staff members from the
Ministry of Education. Ninety-two science teachers attended the
Tier II workshops. Participants only received compensation for
transportation expenses; they were not paid for their time or

effort. The majority of participants (63% Tier I, 53% Tier II) were
from Montserrado County, which contains the Liberian capital
of Monrovia where most of the workshops were held. Females
are underrepresented among Liberian teachers (Stromquist et al.,
2013) and among participants (38% Tier I, 26% Tier II). For both
tiers, 63% of the teachers held BS degrees. However, 35% of Tier II
teachers were without university level teacher training as opposed
to 21% of Tier I participants. Teachers’ educational backgrounds
have been previously reported (Brick et al., 2021). Only one
teacher in each tier had any prior MH training (Brick et al., 2021).

Participation in the workshops and in the data gathering were
described to participants as separate processes. All participants
voluntarily and formally consented on day 1 to be a part
of the workshop outcome study, including to be interviewed,
conducted according to IRB protocols approved separately by
the University of Liberia and Emory University. Teachers were
assigned alphanumerical identifiers to use instead of their names
on all surveys and assessments.

Instruments
Program outcomes were measured through a mixed-methods
approach that included participant daily reflections, pre-post
workshop multiple choice knowledge tests, self-reported surveys
and interviews. For the 24 Tier I participants, a 13 question
knowledge test was administered on the first and last days of
the workshop (MacNabb et al., 2006b). The Tier I survey was
administered at the end of the workshop twice, once regarding
how teachers felt at that time, and once projecting how they
remembered feeling prior to taking the workshop. Thus a
retrospective pre-survey approach was taken where respondents
understand what their true initial knowledge was after they have
become fluent in the provided content (Levinson et al., 1990;
Bhanji et al., 2012). For Tier II, survey data were collected at three
time points, on the first and last days of the weeklong workshops
and at the Refreshers. Teachers in one Tier II workshop
completed a shorter 4 question neuroscience knowledge test
tailored to the Tier II content. Another subset of 10 Tier II
teachers were interviewed by two Leadership Team members
at one Refresher. The Tier II interviewees were determined by
convenience and were not randomly selected. Field notes were
kept for the discussions among teachers at the Refreshers.

Survey instruments were chosen to measure the impact
of the Brain Science training on participants’ knowledge of
neuroscience (MacNabb et al., 2006b) and attitudes toward
mental health issues. Scales employed for these attitudes included
a version of the Social Distance scale to measure MH stigma in
Liberia (Kohrt et al., 2018; Boazak et al., 2019), and a General
Perceptions of People with Mental Illness scale (Kohrt and
Swaray, 2011), both in Liberian English. The Social Distance scale
consisted of nine statements regarding willingness to engage with
someone with mental illness and uses a 4 point Likert scale of
1, definitely willing; 2, probably willing; 3, probably unwilling;
and 4, definitely unwilling for a range of 9–36. The General
Perceptions scale consisted of seven statements regarding ideas
about or attitudes toward people with mental illness and uses
a 4 point Likert scale of 1, strongly disagree to 4, strongly
agree, for a range of 7–28. For both scales, lower scores indicate
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less prejudice. The Maslach Burnout Inventory for Educators
(Maslach et al., 1996) was also included to determine if the
neuroscience trainings effected burnout. This scale consisted
of 22 statements expressing stress and uses a Likert scale for
frequency of encountering these feelings of 0, never to 6, every
day, for a range of 0–132. Lower numbers indicate less stress.
Permission was granted for use of these scales.

The structured interview questions appear in the
Supplementary Materials.

Quantitative Analysis
All surveys employed Likert scales. After reverse coding
appropriate items, survey responses were summed across an
entire scale and then averaged across all participants at a single
time point. While Tier I and II responses were kept separate,
responses across all of the Tier II workshops were aggregated. Tier
I comparisons between post and retrospective pre time points
were made using two tailed t-tests (Graphpad Prism, version 6.1).
For Tier II comparisons among pre, post and Refresher time
points, data were analyzed using one-way ANOVAs with Tukey’s
multiple comparison post-tests (Graphpad Prism, version 6.1).
No data were discarded.

Qualitative Analysis
In-depth individual interviews were conducted in Liberian
English based on a structured interview guide. These interviews
were conducted at the end of one Refresher workshop with 10
participants who were teaching in the Liberian school system and
who attended Tier II trainings. The interview questions explored
the role of the teachers, changes and challenges in their teaching
since the training, student behavior, mental health issues in the
classroom, and feedback on the trainings. All interviews were
digitally recorded and subsequently transcribed and annotated.
Interviewers also wrote field notes.

Interviews were initially coded using NVivo 12. A framework
analysis approach was applied as it was most appropriate for
this multidisciplinary project and could be applied inductively
without forcing a particular theoretical perspective (Gale et al.,
2013). A codebook was developed after an iterative reading of the
interviews to generate codes (SKF). Additional codes based on the
study objectives were added to the codebook. Two authors (KB
and JMD) separately coded all interviews, using the field notes
for context. Three authors (KR, JMD, and JLC) then iteratively
discussed and recoded the data until consensus was reached.
Independently, two authors (KB and JMD) summarized the
coded data in written form. These summaries were subsequently
discussed among the three authors (KR, JMD, and JLC), edited
and reworked until themes emerged and consensus was reached.

RESULTS

Knowledge of Neuroscience
Both Tier I and Tier II teachers’ knowledge of neuroscience
increased significantly after their respective workshops
(Figure 1). Tier I teachers took a knowledge test equivalent
to that used in prior trainings and scores improved comparably

FIGURE 1 | Knowledge of neuroscience for teachers attending Tier 1 (A) and
Tier II (B). Tier I teachers took a 13 question multiple choice test (MacNabb
et al., 2006b). Tier II teachers took a 4 question multiple choice test. Both Tier
I and Tier II teachers significantly increased their knowledge of the
neurobiology of learning and memory (Tier I, p = 0.0007, Cohen’s d = 1.0; Tier
II, p < 0.0001, Cohen’s d = 1.3; 2 tailed t-tests). Bars are mean ± stdev; Tier I
N = 25 pre, 24 post, Tier II N = 60 pre, 22 post. *** represents p < 0.001.

(MacNabb et al., 2006b). Since the content and length of the Tier
II workshop was less than that of the Tier I workshop, Tier II
teachers took a shorter knowledge test focusing only on brain
plasticity. The plasticity concepts were grasped by all attendees.

Attitudes Toward Mental Health
Initially participants in both tiers scored in the middle of the
range on the General Perception of people with mental illness
survey scale. These scores significantly decreased at the end of
the workshop for Tier I teachers (Figure 2A and Supplementary
Materials), indicating fewer misperceptions. At the end of the
Tier II workshop, the median score moved in the correct
direction, but not significantly so (Figure 2B). At the Refresher
time point, Tier II teachers’ ratings on this scale were significantly
greater than both initial and post-workshop ratings.

On the Social Distancing Scale, teachers in both tiers initially
scored above midrange. The training significantly decreased
Tier I teachers’ negative attitudes toward people exhibiting
neurodiverse behaviors (Figure 3A and Supplementary
Materials). Among Tier II teachers, the training did not
significantly alter ratings on this scale (Figure 3B). By the
Refresher time point, the variability among Tier II teachers’
ratings had decreased, resulting in a significant rise in negative
attitudes compared to the end of the workshop. Refresher time
point ratings were, however, not significantly different from the
initial time point.

For the Maslach Burnout Inventory Scale for Teachers, Tier
I teachers’ ratings appeared slightly lower after the training, but
only reached significance for the subscale on Depersonalization
(Figures 4A,B and Supplementary Materials). The training did
not immediately change Tier II teachers’ burnout ratings on the
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FIGURE 2 | General Perceptions of people with MI among Tier I (A) and Tier II
(B) teachers. Tier I teachers significantly reduced negative attitudes toward
people with mental illness after the training (p = 0.0007, Cohen’s d = –1.09,
two tailed t-test). Among the Tier II teachers, negative attitudes declined only
as a trend after the training, but rose significantly at the time of the Refresher
(p < 0.0001, η2 = 0.15, one way ANOVA with Tukey’s multiple comparison
post-test). Boxes represent 25th to 75th percentiles with an internal bar at the
median. Whiskers delineate maximum and minimum data points. Tier I N = 22
retrospective pre, 23 post, Tier II N = 44 pre, 38 post, 56 Refresher. For the
post tests, *, ***, **** represent p < 0.05, 0.001, 0.0001, respectively.

FIGURE 3 | Social distance scale among Tier I (A) and Tier II (B) teachers.
Tier I teachers significantly reduced negative attitudes toward people with
mental illness after the training (p = 0.020, Cohen’s d = –0.70, two tailed
t-test). Among the Tier II teachers, social distancing attitudes declined only as
a trend after the training, but rose significantly at the time of the Refresher
(p = 0.031, η2 = 0.049, one way ANOVA with Tukey’s multiple comparison
post test). Boxes represent 25th to 75th percentiles with an internal bar at the
median. Whiskers delineate maximum and minimum data points. Tier I N = 23
retrospective pre, 24 post, Tier II N = 44 pre, 40 post, 56 Refresher. For the
post tests, *represents p < 0.05.

full scale or on any subscale (Figures 4C,D). At the Refresher
time point, Tier II teachers’ burn out ratings were significantly
higher for the full scale and for the Depersonalization subscale.

Other factors during the intervening period between the training
and the Refresher may be responsible for this increase in burnout.

Teacher Interviews
Tier II teachers’ attitudes toward student mental health issues
were more clearly expressed in the interviews conducted
at the Refresher time point. Three themes described the
changes emerging from analysis of these interviews: (1)
Teachers understood adolescent development and the causes of
student MH issues; (2) Teachers endeavored to build positive
relationships with students to address social and emotional issues;
and (3) harsh disciplinary practices were abandoned in favor
of inclusive practices and positive reinforcement, shifting the
power dynamics within the classroom. The field notes from the
Refresher discussions with all Tier II survey respondents were
reviewed and found to emphasize these same three themes with
enthusiastic, candid and varied examples.

Recognizing Mental Health Issues
Teachers embraced an understanding of brain development over
the adolescent years. Since adolescents appear to have mature
bodies, teachers may easily have assumed their mental capacities
were also at adult levels. Understanding that brain plasticity and
brain growth continued into early adulthood changed teachers’
expectations of students. “Because as a teacher before . . . I
never knew the difference between adult brain development and
that of children’s brain development (T9).” This foundation set
the stage for a deepened awareness of student problems and
mental health issues.

Teachers appreciated that abnormal behavior, either for
the group or the individual, should be traced to an issue.
Teachers realized that deeper problems may be indicated by
the following ongoing behaviors: being withdrawn, sleepy,
inattentive, uncooperative, disruptive, rude, disrespectful, or
otherwise non-compliant. To recognize MH issues, teachers
compared a student to peers or compared a student to their
own prior behavior, observed over a longer timeline. As one
astute teacher put it: “Until you are smart, until you are really
following students, you will not get to know who is developing
mental problems. I don’t have to be a medical doctor to know
that someone has some emotional problems, some personal issue.
When I know my student. . . I know that this person has not been
in such a mood before. . . I often refer them to a doctor (T9).”
Teachers were cognizant that material and social environments
outside of class can greatly affect students’ mental state. These
factors included poverty, home environment, overwork, lack of
a supportive family, fatigue, psychological and general social or
emotional issues. “[students may come to school with] some
family problems, so they would just come and lay their heads
down (T6).”

Teachers realized the stigmatization associated with mental
illness or poor scholastic performance did not imply a student
was unintelligent, hopeless or ‘bad.’ “Before then we used to
focus too much on the brilliant students and consider those ones
that still behind or slow in learning. are wasting our time. In
fact, nothing good would get out of them. So sometimes we
don’t have patience. But since, the reception of this training, my
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FIGURE 4 | Maslach Burnout Inventory Scale ratings from Tier I (A) and Tier II (B) teachers. Decreases in burn out scores were only observed in Tier I teachers after
the training on the Depersonalization subscale (p = 0.061, full scale; p = 0.269, Two Question Scale; p = 0.141, Emotional Exhaustion Scale; p = 0.457, Personal
Accomplishments Scale; p = 0.041, Cohen’s d = –0.61, Depersonalization Scale; two tailed t-test). Among the Tier II teachers, burn out ratings increased by the
Refresher (full scale, p = 0.0019, η2 = 0.088; Two Question Scale, p = 0.437; Emotional Exhaustion Scale, p = 0.0.038, η2 = 0.047; Personal Accomplishments,
p = 0.615; Depersonalization, p = 0.0025, η2 = 0.085; one way ANOVA with Tukey’s multiple comparison posttest). Boxes represent 25th to 75th percentiles with an
internal bar at the median. Whiskers delineate maximum and minimum data points. Tier I N = 23 retrospective pre, 24 post, Tier II N = 43 pre, 39 post, 56 Refresher.
For the post tests, *, ** represent p < 0.05, 0.01, respectively.

mentality has completely changed (T9).” Rather they now viewed
such students with potential to improve once the problem was
addressed: “Everybody are equal. Maybe some people, especially
for those that have mental problem, you cannot say, ‘hey you
move that side! Man, you rude, you’re good for nothing.’ No.
What I learn from the training, that everyone has importance and
they have their rights, and as a teacher I’m also the one to point
you in the right path (T6).”

For the particular problem of epilepsy, teachers embraced
explanations for its neurophysiological causes and became willing
to include them in the school culture. In Africa, epilepsy could
occur as a consequence of head injury, cerebral malaria or
tapeworm infections among other causes (DeGiorgio et al.,
2004; Klejnstrup et al., 2018). Teachers were more aware of the
stigma surrounding epilepsy and the detriment it caused to such
students, who suffered from social isolation, not seeking medical
attention, and not being assisted when seizing. “I got a student
with epilepsy, and the training I got when I went back, I just
apply it right away, because we all felt [before the training] that
the epilepsy was contagious, so any time it will happen, we. just
shy away and look. But I went there, I told the class. in fact, I
call the entire school in one of the devotion [assemblies], and
we discuss what are some of the help that we can provide and
what is epilepsy. We discuss that, and from there, the child is free
now. He moves around, and other people go around [with] the
child, in the classroom. They don’t feel like, ‘The epilepsy that
you have, other people can contract it.’ So I’ve helped in that
direction (T7).”

Building Teacher–Student Relationships
Once students’ mental health issues were contextualized and
defined, teachers were willing to be patient with and give

attention to students with psychological, social or emotional
issues. Teachers increased their interactions with students,
discussing problems, befriending them and generally helping
them solve social and emotional problems. Teachers created
opportunities for connection with students to provide emotional
support, in particular to talk through whatever might be on their
minds if they were showing signs of distress. “I interview them
and they will give me their inside history. They will better explain
what really they are going through, then from there, [I] start
to help them. maybe they are traumatized, then I help them by
talking to them. If there is something bothering them, explain
the situation. Explain the situation, or through this you can help
yourself, talk to them, just be able to counsel them (T5).” Teachers
discerned a difference between emotional behavioral problems
and those caused by underlying social issues. Teachers made
efforts to provide social support by providing meals, a place to
study and supplies, despite the financial hardship of often late
or missing paychecks (Adebayo, 2019; Romero and Sandefur,
2019). “Students like [those in need], I try talking to them, I
make myself available to give them something in the morning.
Every morning I told them, ‘When you come, just come, strictly
in my office, I will give you something.’ Because of that, this
particular child always happy in the morning to come (T5).”
Teachers’ extra efforts and increased social support strengthened
their relationships with students.

Nine out of 10 teachers related stories about helping individual
students address a social, emotional or MH problem through
personal involvement in providing care, constructing a care
strategy with others, or through obtaining medical care. Success
stories included clarifying communication in social situations,
building relationships to bring students back into a state of
learning, or encouraging other educators to move forward in a
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different way. Teachers were cognizant that MH support differs
from other types of support, requiring an underlying relationship,
ongoing talking, and more attention. They investigated root
social or home causes of student problems. Teachers referred
students to guidance counselors, discussed issues with parents, or
accompanied students to seek medical or psychological attention.
“Then, if it is something serious, really serious, I will try to get in
contact with the student’s parents. Then we together can take it
from there. If it means that the student has to see a psychiatrist
or a doctor, then we can do it that way, because I believe that my
responsibility to search a student and not just restricted in the
class. . . . Maybe the parent might not know what is happening.
Cause some students are very much afraid of the parents (T9).”
Despite getting more than they expected after scratching the
surface of students’ aberrant behaviors, these teachers remained
committed to working diligently to resolve them.

Disciplinary Practices
Corporal punishment is an acknowledged component of
classroom discipline in Liberia as well as in other African
nations (Antonowicz, 2010). Interviewed teachers explained
this historical and cultural legacy: “. . . because in the African
mentality before then our teachers, those that used to teach our
fathers and mothers, it was nothing different from slave and
master. Yeah. They were harsh to the extent that they used
to beat on students like criminals. Even up to now some of
our parents got the mark [scars] (T9).” Teachers learned that
‘beating’ can have a detrimental effect on the physical brain: “I
got to know that, especially for the little ones, if you slap them
behind their head you will cause problems for the brain (T5).”
Teachers admitted to having previously beaten, insulted, shamed
and discouraged students: “Before the training I used to beat on
students especially those slow learners, . . . also those students
who have the habit of making noise in class. . . . and also I used
to discourage them in class (T2).” They acknowledged that they
had not allowed students time to think and had used physical or
disciplinary actions in response to wrong answers.

The interviewed teachers contrasted their current practices
with their admitted prior use of harsh discipline. Previously,
teachers said they used practices that may have been emotionally
damaging. Teachers attested to now using patience and dialog to
respond to noisy or inattentive students rather than physically
beating them. “For instance . . ., as an instructor in a class
sometimes a student annoys you, you get angry, you call the
student up . . . and slap the student’s head, which is very wrong.
The workshop, the training has made us to understand that such
things is wrong and believe me I decided not to practice that both
home and in my school that I teach (T1).” In one of the Refresher
sessions, male teachers reported they had ceased engaging in
forced physical relationships with female students. Teachers
reconsidered the language they used with disruptive students,
stopped using profanity and insults, and began using encouraging
and more inviting approaches: “[before the training,] we may be
insulting them and telling them . . . ‘you are stupid.’ Make sure,
I want you to know that child is not stupid. . . . So, you as a
teacher, we need to share love, patience. Create a new avenue

and beginning to take more and more how to get inside to them
(T10).”

Teachers shifted from presenting themselves as powerful
authority figures or managers to becoming more friendly and
approachable. One teacher related, “I was the kind of teacher, I
was very much temperamental and very restrictive, frightening
students. Well, since I came to this workshop, . . . my temper
dropped a little bit. . . . I have learned a lot . . . and I have made a
new trend. So at this time now students can relate to me . . . and
most of these students are now participating freely in my class
(T1).” Teachers switched from perceiving student behavior as a
threat to their authority, to perceiving their own behavior and
lack of self-control as a threat to student learning. In the words of
one teacher, “In the classroom, I’m not teaching student[s] to be
afraid of me any longer, I’m helping them to learn (T7).” Teachers
gave considerable thought to disciplinary processes, engaged
student agency and remained flexible, a departure from teacher
generated rules: “But nowadays, we . . . allowing students to have
a role on issues. . . . But, at the same time too, we instructors
who have the ability to think and rethink and be innovative in
order- when you craft a law or ground rules in the class and you
understand that the vast majority are not abiding by such a rule
then as an instructor, you rethink and see how best you can craft
another rule that you think can govern the class . . . So there are
so measures as the teacher needs to put in place, in order for the
student to govern itself (T1).” Teachers recognized that giving
students more autonomy to buy into the materials or rewarding
good behavior would decrease the need for the previously used
teacher behaviors such as becoming angry, leaving the class or
expelling students. “Because at first I never knew that, beating on
child or . . . let’s say whenever the child having to do a positive
thing, you give them . . . let’s say employ a reward, I never knew
that, but from this training, I get to know that (T8).” They
empowered students to contribute to class through questioning
and discussions (see above). Teachers endeavored to make the
material less frightening and more manageable. The shift from
a focus on control to a focus on success for all required flexibility,
openness and emotional awareness.

Some teachers expressed difficulty in figuring out how to
motivate and engage students after using the previously favored
harsh discipline: “If somebody disturbs a class and you tell
that person ‘Stop disturbing!’ and that particular student knows
fully well that he or she is not [going to be] whipped . . .
or . . . beaten . . ., he will always disturb. . . . We tried to
design some strategies in order to curtail that. So we are
working on it and gradually we are getting there (T1).”
Designing new methods for classroom control took effort and
concentration. Teachers were willing to analyze their situations
and adapt fluidly. Going from harsh punishment to positive
behavioral systems generally results in less immediate results
and requires more up-front investment on the part of the
teacher. This is even more difficult if a negative relationship
had already been established: “because I’m not the beating
type now, they find it so easy to rile (T5).” The process of
implementing non-violent discipline with students previously
abused or witness to abuse in school was challenging for
the teachers. Encouragingly, the interviewed teachers indicated
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that they would persist in modeling appropriate ways to
manage emotions.

DISCUSSION

Participants in both Tier I and Tier II trainings gained knowledge
of brain plasticity and neuroscience, an objective outcome. As
measured by the survey scales, the training may have significantly
decreased Tier I, but not Tier II participants’ subjective, negative
attitudes and stigma toward people with MH problems. Some
opinions from Tier II teachers tended to move in the correct
direction after the training, only to rebound to more negative
levels by the Refresher meetings. The interviewed Tier II teachers,
however, described many positive changes to their practices that
may have resulted from their new understanding of synaptic
plasticity, adolescent brain development and the biological basis
of mental illness. Notably, teachers reported reigning in their
own negative emotional reactions in response to disruptive
behaviors and working hard to build supportive relationships
with students with social, emotional or behavioral problems.
These personal accounts suggest the tiered training structure may
have raised awareness of MH issues and influenced participants
to re-evaluate classroom practices.

Attitude changes were registered among the Tier I cadre,
but less so among the Tier II cadre. The difference in content
or duration of the two trainings may have accounted for this.
At the time of the Refreshers, Tier II participants’ reported
more negative attitudes on the General Perceptions Scale.
Many programs emphasizing education or MH literacy have
resulted in more negative or absence of large, meaningful
attitude changes or stigma reduction, despite successfully shifting
acceptance of MI as biologically based diseases (Pescosolido
et al., 2010; Corrigan et al., 2012; Stuart, 2016). More successful
general audience stigma-reducing interventions utilize a social
contact model where previously ill individuals recount their
stories and recovery (Corrigan et al., 2012; Stuart, 2016).
In comparison with MH literacy programs for teachers that
emphasize behavioral signs, symptoms and appropriate responses
(Anderson et al., 2019; Yamaguchi et al., 2020), neuroscience
training alone may be insufficient to alter stigma. However,
prior programs did not necessarily produce behavioral change
toward persons with MH issues (Stuart, 2016; Anderson et al.,
2019; Yamaguchi et al., 2020). Only one program in Tanzania
reported an increase in referrals for professional help (Kutcher
et al., 2016). In contrast, in response to the neuroscience
emphasis of the current program, teachers reported changing
disciplinary behaviors and support for students’ social and
emotional needs. Thus, addition of the foundational knowledge
provided by neuroscience to the behavioral focus of MH literacy
programs may produce deeper learning and stronger behavioral
change among teachers.

Key elements of programs aimed at reducing stigma toward
MI among health care professionals include using multiple forms
of message delivery, an emphasis on the ability to recover,
teaching skills and behaviors for how to engage with people
with MI, personal testimony and contact, myth-busting, and an

enthusiastic facilitator (Knaak et al., 2014). These approaches
have been implemented in other Liberian programs for health
care workers, police and people living with MI (Kohrt et al.,
2015, 2018; Gwaikolo et al., 2017; Liberia Center for Outcomes
Research in Mental Health, 2020). The neuroscience emphasis of
the current program focused upon dispelling erroneous beliefs
about MI using multiple participatory forms of delivering the
content by enthusiastic facilitators and practice teaching. The
neuroscience emphasis sought to dispel the regionally strong,
difficult to displace beliefs in witchcraft or curses as causes, and
build on the strengths of students with social, emotional and
behavioral problems to succeed in school (Ideanacho et al., 2014;
Gwaikolo et al., 2017). The message regarding the biological basis
of epilepsy appears to have been well received, internalized, and
possibly translated into helping behaviors. While interviewees
appeared to adopt the anti-stigma message, the overall social
distancing scale results might have been improved if testimony
from a recovered, affected individual had been included (Knaak
et al., 2014; Thornicroft et al., 2016). Absence of sustained
changes after anti-stigma program intervention, as observed here,
is common, sometimes for lack of long term evaluation, but also
because permanently changing attitudes and opinions remains
a tenacious problem (Altindag et al., 2006; Uys et al., 2009;
Thornicroft et al., 2016). Fully successful anti-stigma training
programs are rare and should be culturally appropriate (Heim
et al., 2019). The social burden from stigma may exceed that of
the primary disease morbidity and mortality (Thornicroft et al.,
2016), yet few programs effectively reduce multiple measures of
stigma (Rao et al., 2019).

Disruptive student behaviors and a lack of positive teacher–
student relationships contribute to teacher burnout (Skaalvik and
Skaalvik, 2017). While the neuroscience training qualitatively
may have impacted reported disciplinary practices and teacher–
student relationships, it did not appear to alter teacher burnout.
Given the overextended expectations for Liberian teachers
(Adebayo, 2019), ameliorating this measure may have been overly
hopeful. Surprisingly, burnout measures increased between the
end of the Tier II trainings (fall 2018) and the Refresher time
points (spring 2019). During this period, the Liberian economy
shrank, inflation soared and the currency was devalued (African
Development Bank, 2020). Teachers’ pay was delayed or not
received, a common occurrence (Adebayo, 2019; Johnson, 2019;
Romero and Sandefur, 2019), resulting in strikes and student
protests (Dunbar, 2019). Thus teachers had ample reasons
outside the trainings to feel their work in schools had not been
valued. Future studies should track such external systemic factors
for their influence upon outcomes.

As teachers reflected that the training program appeared to
influence their approach to discipline, this training program
may have produced a positive impact on teachers’ disciplinary
behavior. Future studies would benefit from including objective
measures to examine the impact of the program on this outcome.
This is of particular importance given the negative impact that
classroom discipline can have on students and their ability to
learn – a point that teachers’ comments suggested they now
appreciate. Corporal punishment of children is a widespread
normative practice in Liberia, as in many countries worldwide,
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among parents, teachers and caregivers (Antonowicz, 2010;
Gershoff, 2017; EACPC, 2018). In accordance with ratification
of the UN Convention on the Rights of Children in 1993,
the Liberian Teacher Code of Conduct specifically prohibits
both physical and verbal abuse (Ministry of Education, 2014).
The 2010 National Education Sector Plan contained wording
establishing that for all ages of children and youth, a school
environment should be “clean, sanitary, violence-free and
sufficiently conducive for all students, especially girls, to feel
safe and at ease.” (Ministry of Education, 2010; p. xii–xiv).
Experiencing corporal punishment has been separately linked
to poorer math test scores 4 years later and greater mental
and behavioral problems (Jones and Pells, 2016; Gershoff, 2017).
While not directly designed to address issues of interpersonal
or societal violence, the program clearly resulted in behavioral
changes that dialed down the level of disciplinary violence
in interviewees’ classrooms. Training in Uganda using the
Good Schools Tool kit, developed to address violence toward
children emanating from school staff, significantly reduced
student reported corporal punishment after 18 months of
implementation (Devries et al., 2015). Our intervention only used
one exercise from this program to lead teachers in identifying
the causes of student misbehavior (see section 3.51) (Devries
et al., 2015). Tier II teachers did, however, engage in animated
discussions surrounding how to apply knowledge gained in
the training to their classrooms. Simply understanding that
adolescent brains and associated decision-making capability
are not fully developed and therefore not equivalent to an
adult’s capacity, provided teachers with a strong reason to use
patience in student interactions and in assessing their responses.
Understanding that thinking takes time convinced teachers to
pause and wait for student answers rather than rapidly punishing
them for not responding.

Physical punishment, at odds with “stated” national
educational policy, is common in Liberian schools (Antonowicz,
2010; Gershoff, 2017; EACPC, 2018). Interviewed teachers
discussed and largely admitted to metering out harsh physical
punishment as disciplinary practice. However, none of the
interviews referred to gender-based violence toward students.
During the Refresher discussion, several male teachers said
what they learned during the training about the traumatic
impact of engaging in sexual activities with students led them
to cease doing so. School-related gender-based violence has
been documented in Liberian schools in the aftermath of the
civil war and continues into the present (Parkes, 2016). In
one survey of secondary students from four Liberian counties,
43% of students reported being sexual coerced and 91%
reported experiencing gender-based violence (Postmus et al.,
2015). Males and females were equally at risk. Notably 27%
of males and 40% of females reported having been asked for
or engaged in sex as part of a transaction for better grades,
school uniforms or fees, food, or money (Postmus et al., 2015).
Transactional sex leads to increased social status among peers
and is sometimes supported by parents as it provided a means
to an education (Atwood et al., 2011; Postmus et al., 2015).
Such practices persist despite the Ministry of Education 2014
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Teacher Code of Conduct (Ministry of Education, 2014; Steiner
et al., 2018). Considering this cultural context, statements made
in Refreshers demonstrated courage, group trust, and a real
commitment to change on the part of the participants sharing
this information. While the neuroscience content focused upon
the connections between neurophysiological stress responses
and learning, the Tier II workshop content adaptations which
included discussions of practices in participants’ classrooms may
ultimately contribute to progress on this intractable problem.
These discussions demonstrate the clear benefit of appropriate
cultural responsiveness and adaptation of the training to local
conditions (Southall et al., 2017; Steiner et al., 2018; McCallops
et al., 2019).

Trauma-informed policies and recommendations
appropriately address the needs of individuals with a history of
trauma and students in particular (Cole et al., 2009; Fallot and
Harris, 2009; NCTSN Core Curriculum on Childhood Trauma
Task Force, 2012; Trauma and Justice Strategic Initiative,
2014). For trauma-informed teaching, schools should realize
the impact associated with prior trauma, recognize signs of
trauma among students, respond in a sensitive, integrated
manner, and actively prevent re-traumatization (Trauma and
Justice Strategic Initiative, 2014). The current program may
have built a realization of how various traumas can impact
students both acutely and chronically. Teachers attested that
they could recognize signs of mental stress among students and
respond to those needs. Lastly, teachers actively changed their
own disciplinary practices to prevent further exclusion and
traumatization of the students. Additional guidelines proposed
teachers build secure relationships with students, enhancing
self-regulation, and increasing competencies (NCTSN Core
Curriculum on Childhood Trauma Task Force, 2012). Tier II
teachers talked extensively about building relationships with
students who they formerly would have ignored. Moreover,
teachers reported changing their practices to include activities
that provided students with the agency to become involved
in their own learning and to grow their autonomy (Brick
et al., 2021). Values associated with trauma-informed care
include safety, trustworthiness, choice, collaboration and
empowerment (Fallot and Harris, 2009; Trauma and Justice
Strategic Initiative, 2014). The student-centered pedagogies
enacted by the interviewed teachers may have empowered
students by giving them opportunities to collaborate with peers
in group settings and exercise choice in active learning exercises.
In working toward stronger relationships with their students,
teachers reported building student trust in their ability to relate to
the teacher, the school and to their own learning. By suspending
harsh disciplinary practices, teachers reported shifting the power
dynamic and created safer learning environments. Thus, the
combination of neuroscience and MH topics covered many
trauma-informed teaching concepts and may have produced
improvements in teacher behavior consistent with these ideas.

Limitations
Two technical issues limit the interpretation of this pilot study.
First, the qualitative and follow-up data collection occurred
among the Tier II and not the Tier I teachers, preventing
comparisons at the extended time point between the cadres.
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Second, the Tier II teachers responded to the surveys at three
times, prior to and at the end of the workshop and again at
the Refresher training, whereas Tier I teachers only responded
to the survey at the single end-of workshop time point. In
doing so, Tier I teachers’ new knowledge may have allowed
them to assess their positions on the various scales currently
and more accurately state what their positions were prior to the
training. This retrospective view acknowledges what has been
learned and does not overvalue naïve initial conceptualizations
(Levinson et al., 1990; Bhanji et al., 2012). If recalibration to a new
normal becomes established as a result of the training, follow-up
responses might fail to register change. Employing a retrospective
survey might ensure that a respondent did not recalibrate their
responses between initial training and follow-up.

Several other limitations impact interpretation of the current
findings and should be addressed in subsequent endeavors. The
non-randomized, uncontrolled nature of this pilot study means
that the current model and results cannot be generalized without
more rigorous testing using a randomized experimental design
with control groups. The ability of the neuroscience content to
motivate behavioral teacher changes should be compared to MH
training without a neuroscience component. Individual teachers
were targeted for the training, placing a burden on them to
implement and translate the new ideas to their own schools,
where local culture works strongly against change. Recruitment
to the current program by heads of schools followed local
customs but did not produce a random sample of teachers, which
may have introduced a selection bias. Different findings may
emerge among training participants who are self-selected. For
larger tests of this model, randomization by schools and inclusion
of controls should be considered. In that way, future programs
could also target administrators and teacher cadres from the same
schools to provide communities of local support for continued
application of workshop ideas (Devries et al., 2015). As secondary
science teachers, workshop participants were among the most
educated group of teachers in Liberia. Spaced trainings with
more behavioral support might be needed to similarly impact the
majority of Liberian teachers. Follow-up data collection focused
only on teacher attitudes and self-reported practices. We were
unable to document if teachers indeed conveyed neuroscience
ideas to learners. Future teacher trainings should identify and
examine effects upon pedagogy, classroom environment, and
student opinions, performance and resilience, measures that go
beyond self-report. In addition, measures should be adopted to
probe in a more structured manner the themes that emerged from
the qualitative analysis; corporal punishment, disciplinary actions
and transactional sex.

Recommendations and Conclusion
The positive behavioral changes reported from this pilot
program merit more rigorous testing and reproduction on
a larger scale. Efforts to train more teachers may require
dedicated teacher coaches, government action and administrative
structure (Gove et al., 2017). Future programs should consider
strengthening the combined neuroscience and MH literacy
program through inclusion of people with lived MI experiences
as co-trainers (Corrigan et al., 2012). More practice using positive

behaviors for handling discipline problems would be helpful.
Confidentiality, tactfulness, and abuse are among additional
topics that could be included. The program did not emphasize,
but perhaps should include discussion surrounding placing
teachers’ responsibilities and responses within the boundaries
of confidentiality. Teachers requested inclusion of more content
regarding the effects of neuroactive drugs, more dissections, more
practicums and more collaborative discussions. Addressing an
audience of administrators and groups of teachers from the
same schools would create opportunities for change throughout
the educational system. Continuing the training, spaced over
multiple years, would strengthen teachers’ own learning and
work to build strong communities of practice. The Training-of-
Trainers model was feasible and potentially more cost effective
than the privatization of entire schools for implementing
pedagogical reforms (Romero and Sandefur, 2019).

This pilot study provides initial evidence that combining
basic neuroscience and MH training may bring about behavioral
changes among secondary science teachers in a LMIC. The
key neuroscience concepts covered included brain plasticity,
adolescent brain development, how stress and emotional states
modulate learning, and the etiology of epilepsy and MH problems
in Liberia. The key MH information focused on how to recognize
and refer students with social, emotional, behavioral and mental
health issues. The qualitative evidence pointed to apparent
changes among these particular teachers in understanding of
students MH and efforts to build positive relationships with
students. Helping behaviors and overall social and emotional
support appeared to increase, both for MH issues and normal
learning. Reported use of abusive behaviors by participant
teachers decreased. These qualitative behavioral changes may
be the more important and lasting outcomes. Whether or not
such changes could be generalized to a larger group of teachers
cannot be determined without further program modification
and replication.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Institutional Review Boards of
Emory University and the University of Liberia. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

KB managed the program, developed curriculum, delivered
the Tier II trainings, curated, analyzed, and interpreted data,
and edited the manuscript. JLC conceived, designed, and led

Frontiers in Human Neuroscience | www.frontiersin.org 12 June 2021 | Volume 15 | Article 653069

https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/human-neuroscience#articles


fnhum-15-653069 June 14, 2021 Time: 11:52 # 13

Brick et al. Neuroscience Contributes to MH Training

the program and evaluation, developed curriculum, analyzed
and interpreted data, and edited the manuscript. LM and SF
managed the program, developed curriculum, and delivered
the Tier II trainings. JM curated and analyzed quantitative
data. JMD designed and delivered the curriculum and Tier
I trainings, provided the neuroscience content, analyzed
and interpreted data, wrote and edited the manuscript.
All authors contributed to the article and approved the
submitted version.

FUNDING

Funding for this project was provided by the UBS Optimus
Foundation and the Carter Center.

ACKNOWLEDGMENTS

The authors wish to thank all the participating teachers, the
Leadership Team, the Monrovia support staff and the Ministry
for Education of Liberia for all their efforts toward making
this program a success. The authors would like to thank Joe
Wellington Thomas for initial data digitization, S. Kat Foley
for code development, and Michael Michlin for statistical
consultation.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fnhum.
2021.653069/full#supplementary-material

REFERENCES
Adebayo, S. B. (2019). Emerging perspectives of teacher agency in a post-conflict

setting: the case of Liberia. Teach. Teach. Educ. 86:102928. doi: 10.1016/j.tate.
2019.102928

African Development Bank (2020). African Economic Outlook 2020. Abidjan: A.D.
Bank.

Aldridge, J. M., and McChesney, K. (2018). The relationships between school
climate and adolescent mental health and wellbeing: a systematic literature
review. Int. J. Educ. Res. 88, 121–145. doi: 10.1016/j.ijer.2018.01.012

Algozzine, B., Wang, C., and Violette, A. S. (2011). Reexamining the relationship
between academic achievement and social behavior. J. Posit. Behav. Interv. 13,
3–16. doi: 10.1177/1098300709359084

Altindag, A., Yanik, M., Ucok, A., Alptekin, K., and Ozkan, M. (2006). Effects
of an antistigma program on medical students’ attitudes towards people with
schizophrenia. Psychiatry Clin. Neurosci. 60, 283–288. doi: 10.1111/j.1440-
1819.2006.01503.x

Anderson, M., Werner-Seidler, A., King, C., Gayed, A., Harvey, S. B., and O’dea,
B. (2019). Mental health training programs for secondary school teachers: a
systematic review. Sch. Ment. Health 11, 489–508. doi: 10.1007/s12310-018-
9291-2

Antonowicz, L. (2010). Too Often in Silence. A Report on School-Based Violence in
West and Central Africa. P.W.A. Save the Children, Unicef). Available online at:
https://plan-international.org/publications/too-often-silence-school-based-
violence-west-and-central-africa (accessed May 25, 2021)

Atwood, K. A., Kennedy, S. B., Barbu, E. M., Nagbe, W., Seekey, W., Sirleaf, P.,
et al. (2011). Transactional sex among youths in post-conflict Liberia. J. Health
Popul. Nutr. 29, 113–122.

Best, J., and Kahn, J. (2006). Research in Education. Boston, MA: Pearson.
Bhanji, F., Gottesman, R., De Grave, W., Steinert, Y., and Winer, L. R. (2012).

The retrospective pre–post: a practical method to evaluate learning from an
educational program. Acad. Emerg. Med. 19, 189–194. doi: 10.1111/j.1553-
2712.2011.01270.x

Blackwell, L. S., Trzesniewski, K. H., and Dweck, C. S. (2007). Implicit theories of
intelligence predict achievement across an adolescent transition: a longitudinal
study and an intervention. Child Dev. 78, 246–263. doi: 10.1111/j.1467-8624.
2007.00995.x

Boazak, M., Kohrt, B. A., Gwaikolo, W., Yoss, S., Sonkarlay, S., Strode, P., et al.
(2019). Law enforcement and clinician partnerships: training of trainers for cit
teams in Liberia. West Afr. Psychiatr. Serv. 70, 740–743. doi: 10.1176/appi.ps.
201800510

Bowers, H., Manion, I., Papadopoulos, D., and Gauvreau, E. (2013). Stigma in
school-based mental health: perceptions of young people and service providers.
Child Adolesc. Ment. Health 18, 165–170. doi: 10.1111/j.1475-3588.2012.00
673.x

Brick, K., Cooper, J. L., Mason, L., Faeflen, S., Monmia, J., and Dubinsky, J. M.
(2021). Tiered neuroscience and mental health professional development in

liberia improves teacher self-efficacy, self-responsibility and motivation. Front.
Hum. Neurosci. 15:664730. doi: 10.3389/fnhum.2021.664730

Cole, S. F., O’brien, J. G., Gadd, M. G., Ristuccia, J., Wallace, D., and Gregory,
M. (2009). Helping Traumatized Children Learn. Boston, MA: Mellon Financial
Corporation Fund and Partners HealthCare

Corrigan, P. W., Morris, S. B., Michaels, P. J., Rafacz, J. D., and Rusch, N. (2012).
Challenging the public stigma of mental illness: a meta-analysis of outcome
studies. Psychatr. Serv. 64, 963–973. doi: 10.1176/appi.ps.201100529

Dalsgaard, S., Mcgrath, J., Ostergaard, S. D., Wray, N. R., Pedersen, C. B.,
Mortensen, P. B., et al. (2020). Association of mental disorder in childhood
and adolescence with subsequent educational achievement. JAMA Psychiatry
77, 797–805. doi: 10.1001/jamapsychiatry.2020.0217

Darling-Hammond, L., Hyler, M. E., and Gardner, M. (2017). Effective Teacher
Professional Development. Palo Alto, CA: Learning Policy Institute.

DeGiorgio, C. M., Medina, M. T., Duron, R., Zee, C., and Pietsch, S. (2004).
Neurocysticercosis. Epil. Curr. 4, 107–111.

Devries, K. M., Knight, L., Child, J. C., Mirembe, A., Nakuti, J., Jones,
R., et al. (2015). The good school toolkit for reducing physical
violence from school staff to primary school students: a cluster-
randomised controlled trial in Uganda. Lancet Glob. Health 385,
e378–e386.

Dubinsky, J. M., Guzey, S., Schwartz, M. S., Roehrig, G., Macnabb, C., Schmied,
A., et al. (2019). Contributions of neuroscience knowledge to teachers and their
practice. Neuroscientist 25, 394–407. doi: 10.1177/1073858419835447

Dubinsky, J. M., Roehrig, G. H., and Varma, S. (2013). Infusing neuroscience
into teacher professional development. Educ. Res. 42, 317–329. doi: 10.3102/
0013189x13499403

Dunbar, A. (2019). Liberia: MCSS Students Block Presidential Convoy In Massive
Protest Over Teachers’ Salaries; Finance Ministry Says Pay on the Way. Front
Page Africa . Available online at: https://frontpageafricaonline.com/news/
liberia-mcss-students-block-presidential-convoy-in-massive-protest-over-
teachers-salaries-finance-ministry-says-pay-on-the-way/ (accessed October
16, 2019).

EACPC (2018). Corporal Punishment of Children in Liberia. Available online at:
https://endcorporalpunishment.org (accessed May 25, 2021).

Fallot, R. D., and Harris, M. (2009). Creating Cultures of Trauma-Informed
Care (CCTIC): A Self-Assessment and Planning Protocol. Washington DC:
Community Connections.

Gale, N. K., Heath, G., Cameron, E., Rashid, S., and Redwood, S. (2013). Using
the framework method for the analysis of qualitative data in multi-disciplinary
health research. BMC Med. Res. Methodol. 13:117. doi: 10.1186/1471-2288-13-
117

Gershoff, E. T. (2017). School corporal punishment in global perspective:
prevalence, outcomes, and efforts at intervention. Psychol. Health Med. 22,
224–239. doi: 10.1080/13548506.2016.1271955

Gove, A., Korda Poole, M., and Piper, B. (2017). “Designing for scale: reflections
on rolling out reading improvement in Kenya and Liberia,” in Progress Toward

Frontiers in Human Neuroscience | www.frontiersin.org 13 June 2021 | Volume 15 | Article 653069

https://www.frontiersin.org/articles/10.3389/fnhum.2021.653069/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnhum.2021.653069/full#supplementary-material
https://doi.org/10.1016/j.tate.2019.102928
https://doi.org/10.1016/j.tate.2019.102928
https://doi.org/10.1016/j.ijer.2018.01.012
https://doi.org/10.1177/1098300709359084
https://doi.org/10.1111/j.1440-1819.2006.01503.x
https://doi.org/10.1111/j.1440-1819.2006.01503.x
https://doi.org/10.1007/s12310-018-9291-2
https://doi.org/10.1007/s12310-018-9291-2
https://plan-international.org/publications/too-often-silence-school-based-violence-west-and-central-africa
https://plan-international.org/publications/too-often-silence-school-based-violence-west-and-central-africa
https://doi.org/10.1111/j.1553-2712.2011.01270.x
https://doi.org/10.1111/j.1553-2712.2011.01270.x
https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1176/appi.ps.201800510
https://doi.org/10.1176/appi.ps.201800510
https://doi.org/10.1111/j.1475-3588.2012.00673.x
https://doi.org/10.1111/j.1475-3588.2012.00673.x
https://doi.org/10.3389/fnhum.2021.664730
https://doi.org/10.1176/appi.ps.201100529
https://doi.org/10.1001/jamapsychiatry.2020.0217
https://doi.org/10.1177/1073858419835447
https://doi.org/10.3102/0013189x13499403
https://doi.org/10.3102/0013189x13499403
https://frontpageafricaonline.com/news/liberia-mcss-students-block-presidential-convoy-in-massive-protest-over-teachers-salaries-finance-ministry-says-pay-on-the-way/
https://frontpageafricaonline.com/news/liberia-mcss-students-block-presidential-convoy-in-massive-protest-over-teachers-salaries-finance-ministry-says-pay-on-the-way/
https://frontpageafricaonline.com/news/liberia-mcss-students-block-presidential-convoy-in-massive-protest-over-teachers-salaries-finance-ministry-says-pay-on-the-way/
https://endcorporalpunishment.org
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1080/13548506.2016.1271955
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/human-neuroscience#articles


fnhum-15-653069 June 14, 2021 Time: 11:52 # 14

Brick et al. Neuroscience Contributes to MH Training

a Literate World: Early Reading Interventions in Low-Income Countries, eds A.
Gove, A. Mora, and P. Mccardle (San Francisco, CA: Jossey bass)

Gwaikolo, W. S., Kohrt, B. A., and Cooper, J. L. (2017). Health system preparedness
for integration of mental health services in rural Liberia. BMC Health Serv. Res.
17:508. doi: 10.1186/s12913-017-2447-1

Heim, E., Henderson, C., Kohrt, B. A., Koschorke, M., Milenova, M., and
Thornicroft, G. (2019). Reducing mental health-related stigma among medical
and nursing students in low- and middle-income countries: a systematic review.
Epidemiol. Psychiatr. Sci. 29:e28.

Howard, J. A. (2019). A Systemic Framework for Trauma-Informed Schooling:
Complex but Necessary! J. Aggr. Maltreat. Trauma 28, 545–565. doi: 10.1080/
10926771.2018.1479323

Howard-Jones, P. A., Jay, T., and Galeano, L. (2020). Professional developmenton
the science of learning and teachers’ performative thinking – a pilot study. Mind
Brain Educ. 14, 267–278. doi: 10.1111/mbe.12254

Ideanacho, T., Marienfeld, C., Stefanovics, E., and Rosenheck, R. A. (2014).
Attitudes toward mental illness and changes associated with a brief educational
intervention for medical and nursing students in Nigeria. Acad. Psychiatry 38,
320–324. doi: 10.1007/s40596-014-0073-3

Johnson, O. (2019). Liberia Anti-Corruption Commission Comptroller Resigns, Says
Working without Pay for Months Makes No Sense. Front Page Africa. Available
online at: https://frontpageafricaonline.com/news/liberia-anti-corruption-
commission-comptroller-resigns-says-working-without-pay-for-months-
makes-no-sense/ (accessed November 26, 2019).

Jones, H., and Pells, K. (2016). Undermining Learning: Multi-Country Longitudinal
Evidence on Corporal Punishment in Schools. Florence: Oxford Department of
International Development (ODID).

Jones, S. M., and Kahn, J. (2017). The Evidence Base for How We Learn:Supporting
Students’ Social, Emotional, and Academic Development. Washington, DC: The
Aspen Institute

Jussim, L., and Harber, K. D. (2005). Teacher expectations and self-fulfilling
prophecies: knowns and unknowns, resolved and unresolved controversies.
Pers. Soc. Psychol. Rev. 9, 131–155. doi: 10.1207/s15327957pspr0902_3

Klejnstrup, N. R., Buhl-Wiggers, J., Jones, S., and Ramd, J. (2018). Early life malaria
exposure and academic performance. PLoS One 13:e0199542. doi: 10.1371/
journal.pone.0199542

Knaak, S., Modgill, G., and Patten, S. B. (2014). Key ingredients of anti-stigma
programs for health care providers: a data synthesis of evaluative studies. Can.
J. 59, S19–S26.

Kohrt, B. A., Blasingame, E., Compton, M. T., Dakana, S. F., Dossen, B., Lang,
F., et al. (2015). Adapting the Crisis Intervention Team (CIT) model of
police-mental health collaboration in a low-income, post-conflict country:
curriculum development in Liberia, West Africa. Am. J Public Health 105,
e73–e80.

Kohrt, B. A., Mutamba, B. B., Luitel, N. P., Gwaikolo, W., Onyango, M. P., Nakku,
J., et al. (2018). How competent are non-specialists trained to integrate mental
health services in primary care? Global health perspectives from Uganda,
Liberia, and Nepal. Int. Rev. Psychiatry 30, 182–198. doi: 10.1080/09540261.
2019.1566116

Kohrt, B. A., and Swaray, S. (2011). Community-Based Mental Health: Advocacy,
Family Support, and Stigma Reduction. Monrovia: The Carter Center.

Kutcher, S., Gilberds, H., Greene, R., Hamwaka, K., and Perkins, K. (2015).
Improving Malawian teachers’ mental health knowledge and attitudes: an
integrated school mental health literacy approach. Glob. Ment. Health 2:e1.
doi: 10.1017/gmh.2014.1018

Kutcher, S., Wei, Y., Gilberds, H., Ubuguyu, O., Njau, T., Brown, A., et al. (2016). A
school mental health literacy curriculum resource training approach: effects on
Tanzanian teachers’ mental health knowledge, stigma and help seeking efficacy.
Int. J. Ment. Health Syst. 10:50. doi: 10.1186/s13033-13016-10082-13036

Lawrenz, F., Huffman, D., and Gravely, A. (2007). Impact of the collaboratives for
excellence in teacher preparation program. J. Res. Sci. Teach. 44, 1348–1369.
doi: 10.1002/tea.20207

Lehner, S. (2012). EQUIP2 Lessons Learned In Education Synthesis. A Guide to
Education Project Design, Evaluation, and Implementation Based on Experiences
from EQUIP2 Projects. Washington DC: USAID

Levinson, W., Gordon, G., and Skeff, K. (1990). Retrospective versus actual
pre-course self-assessments. Eval. Health Prof. 13, 445–452. doi: 10.1177/
016327879001300406

Liberia Center for Outcomes Research in Mental Health (2020). Cultivation for
User’s Hope (CFUH). Monrovia: Liberia Center for Outcomes Research in
Mental Health.

Luthar, S. S., Crossman, E. J., and Small, P. J. (2015). “Resilience and adversity,”
in Handbook of Child Psychology and Developmental Science, 7 Edn, eds R. M.
Lerner and M. E. Lamb ( Hoboken, NJ: John Wiley & Sons, Inc), 247–286.

MacNabb, C., Brier, G., Teegarten, J., Schmitt, L., Drager, N., Thomas, L., et al.
(2006a). Lessons. BrainU Website /Resources. Available online at: http://brainu.
org/lesson-table (accessed May 25, 2021).

MacNabb, C., Schmitt, L., Michlin, M., Harris, I., Thomas, L., Chittendon, D.,
et al. (2006b). Neuroscience in middle schools: a professional development and
resource program that models inquiry-based strategies and engages teachers in
classroom implementation. CBE Life Sci. Educ. 5, 144–157. doi: 10.1187/cbe.
05-08-0109

Maslach, C., Jackson, S. E., and Leiter, M. P. (1996). Maslach Burnout
Inventory Manual. Palo Alto, CA: Consulting Psychologists Press /
Mind Garden.

McCallops, K., Barnes, T. N., Berte, I., Fenniman, J., Jones, I., Navon, R., et al.
(2019). Incorporating culturally responsive pedagogy within socialemotional
learning interventions in urban schools: an international systematic review. Int.
J. Educ. Res. 94, 11–28. doi: 10.1016/j.ijer.2019.02.007

McLeod, J. D., Uemura, R., and Rohrman, S. (2012). Adolescent mental health,
behavior problems, and academic achievement. J. Health Soc. Behav 53, 482–
497. doi: 10.1177/0022146512462888

Ministry of Education (2010). The Education Sector Plan of Liberia – A
Commitment to Making a Difference. Monrovia: Liberia Ministry of Education.

Ministry of Education (2014). Training Modules for Teachers and School
Administrators in Liberia. Monrovia: Liberia Ministry of Education.

Ministry of Health. (2016). Mental Health Policy and Strategic Plan for Liberia
2016-2021. Monrovia: Ministry of Health.

Moses, T. (2010). Being treated differently: Stigma experiences with family, peers,
and school staff among adolescents with mental health disorders. Soc. Sci. Med.
70, 985–993. doi: 10.1016/j.socscimed.2009.12.022

NCTSN Core Curriculum on Childhood Trauma Task Force (2012). The 12 Core
Concepts: Concepts for Understanding Traumatic Stress Responses in Children
and Families. Core Curriculum on Childhood Trauma. Los Angeles, CA: The
National Child Traumatic Stress Network.

NSF (2013). Common Guidelines for Education Research and Development.
Washington DC: U.S.D.O.E. Institute of Education Sciences.

O’Brien, B. C., Harris, I. B., Beckman, T. J., Reed, D. A., and Cook, D. A. (2014).
Standards for reporting qualitative research: a synthesis of recommendations.
Acad. Med. 89, 1245–1251. doi: 10.1186/s40814-019-0499-1

Ogrinc, G., Armstrong, G. E., Dolansky, M. A., Singh, M. K., and Davies, L. (2019).
SQUIRE-EDU (Standards for QUality Improvement Reporting Excellence in
Education): publication guidelines for educational improvement. Acad. Med.
94, 1461–1470. doi: 10.1097/acm.0000000000002750

Pacione, L., and Cooper, J. (2014). Manual of School Mental Health. Adapted
Version for Liberia. Cairo: WHO Regional Office for the Eastern Mediterranean

Parkes, J. (2016). The evolution of policy enactment on gender-based violence in
schools. Prospects 46, 93–107. doi: 10.1007/s11125-016-9382-5

Patel, V., Saxena, S., Lund, C., Thornicroft, G., Baingana, F., Bolton, P., et al. (2018).
The Lancet Commission on global mental health and sustainable development.
Lancet 392, 1553–1598.

Pescosolido, B. A., Martin, J. K., Long, J. S., Mdeina, T. R., Phelan, J. C., and Link,
B. G. (2010). “A disease like any other”? A decade of change in public reactions
to Schizophrenia, depression, and alcohol dependence. Am. J. Psychiatry 167,
1321–1330. doi: 10.1176/appi.ajp.2010.09121743

Petersen, I., Evans-Lacko, S., Semrau, M., Barry, M. M., Chisholm, D., Gronholm,
P., et al. (2016). Promotion, prevention and protection: interventions at the
population- and community-levels for mental, neurological and substance use
disorders in low- and middle-income countries. Int. J. Ment. Health Syst.
10:30.

Phelan, J. C., Lucas, J. W., Teachman, B., Braverman, B. H., Namaky, N., and
Greenberg, M. (2018). A comparison of status and stigma processes: explicit and
implicit appraisals of “Mentally Ill People” and “Uneducated People”. Stigma
Health 4, 213–224. doi: 10.1037/sah0000106

Phillips, A. C., Lewis, L. K., Mcevoy, M. P., Galipeau, J., Glasziou, P., Moher,
D., et al. (2016). Development and validation of the guideline for reporting

Frontiers in Human Neuroscience | www.frontiersin.org 14 June 2021 | Volume 15 | Article 653069

https://doi.org/10.1186/s12913-017-2447-1
https://doi.org/10.1080/10926771.2018.1479323
https://doi.org/10.1080/10926771.2018.1479323
https://doi.org/10.1111/mbe.12254
https://doi.org/10.1007/s40596-014-0073-3
https://frontpageafricaonline.com/news/liberia-anti-corruption-commission-comptroller-resigns-says-working-without-pay-for-months-makes-no-sense/
https://frontpageafricaonline.com/news/liberia-anti-corruption-commission-comptroller-resigns-says-working-without-pay-for-months-makes-no-sense/
https://frontpageafricaonline.com/news/liberia-anti-corruption-commission-comptroller-resigns-says-working-without-pay-for-months-makes-no-sense/
https://doi.org/10.1207/s15327957pspr0902_3
https://doi.org/10.1371/journal.pone.0199542
https://doi.org/10.1371/journal.pone.0199542
https://doi.org/10.1080/09540261.2019.1566116
https://doi.org/10.1080/09540261.2019.1566116
https://doi.org/10.1017/gmh.2014.1018
https://doi.org/10.1186/s13033-13016-10082-13036
https://doi.org/10.1002/tea.20207
https://doi.org/10.1177/016327879001300406
https://doi.org/10.1177/016327879001300406
http://brainu.org/lesson-table
http://brainu.org/lesson-table
https://doi.org/10.1187/cbe.05-08-0109
https://doi.org/10.1187/cbe.05-08-0109
https://doi.org/10.1016/j.ijer.2019.02.007
https://doi.org/10.1177/0022146512462888
https://doi.org/10.1016/j.socscimed.2009.12.022
https://doi.org/10.1186/s40814-019-0499-1
https://doi.org/10.1097/acm.0000000000002750
https://doi.org/10.1007/s11125-016-9382-5
https://doi.org/10.1176/appi.ajp.2010.09121743
https://doi.org/10.1037/sah0000106
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/human-neuroscience#articles


fnhum-15-653069 June 14, 2021 Time: 11:52 # 15

Brick et al. Neuroscience Contributes to MH Training

evidence-based practice educational interventions and teaching (GREET). BMC
Med. Educ. 16:237. doi: 10.1186/s12909-016-0759-1

Postmus, J. L., Hoge, G. L., Davis, R., Johnson, L., Koechlein, E., and Winter, S.
(2015). Examining gender based violence and abuse among Liberian school
students in four counties: an exploratory study. Child Abuse Negl. 44, 76–86.
doi: 10.1016/j.chiabu.2014.11.012

Rao, D., Elshafei, A., Nguyen, M., Hatzenbuehler, M. L., Frey, S., and Go, V. F.
(2019). A systematic review of multi-level stigma interventions: state of the
science and future directions. BMC Med. 17:41. doi: 10.1186/s12916-018-1
244-y

Roehrig, G. H., Michlin, M., Schmitt, L., Macnabb, C. J., and Dubinsky, J. M.
(2012). Teaching neuroscience to science teachers: facilitating the translation
of inquiry-based teaching instruction to the classroom. CBE Life Sci. Educ. 11,
413–424. doi: 10.1187/cbe.12-04-0045

Romero, M., and Sandefur, J. (2019). Beyond Short-term Learning Gains: The
Impact of Outsourcing Schools in Liberia after Three Years. Washington, DC:
Center for Global Development

Salerno, J. P. (2016). Effectiveness of universal school-based mental health
awareness programs among youth in the united states: a systematic review.
J. Sch. Health 86, 922–931. doi: 10.1111/josh.12461

Schwartz, M. S., Hinesley, V., Chang, Z., and Dubinsky, J. M. (2019). Neuroscience
knowledge enriches pedagogical choices. Teach. Teach. Educ. 83, 87–98. doi:
10.1016/j.tate.2019.04.002

SFN (2019). BrainFacts.org [Online]. Washington DC: Society for Neuroscience.
Skaalvik, E. M., and Skaalvik, S. (2017). Dimensions of teacher burnout: relations

with potential stressors at school. Soc. Psychol. Educ. 20, 775–790. doi: 10.1007/
s11218-017-9391-0

Southall, H. G., Deyoung, S. E., and Harris, C. A. (2017). Lack of cultural
competency in international aid responses: the Ebola Outbreak in Liberia.
Front. Public Health 5:5. doi: 10.3389/fpubh.2017.00005

Steiner, J. J., Johnson, L., Postmus, J. L., and Davis, R. (2018). Sexual violence
of Liberian school age students: an investigation of perpetration, gender, and
forms of abuse. J. Child Sex. Abuse 30, 21–40. doi: 10.1080/10538712.10532018.
11549176

Stromquist, N. P., Lin, J., Corneilse, C., Klees, S. J., Choti, T., and Haugen, C. S.
(2013). Women teachers in Liberia: social and institutional forces accounting
for their underrepresentation. Int. J. Educ. Dev. 33, 521–530. doi: 10.1016/j.
ijedudev.2012.08.002

Stuart, H. (2016). Reducing the stigma of mental illness. Glob. Ment. Health 3:e17.
doi: 10.1017/gmh.2016.11

Sugai, G., and Horner, R. H. (2020). Sustaining and scaling positive behavioral
interventions and supports: implementation drivers, outcomes, and
considerations. Except. Child. 86, 120–126. doi: 10.1177/0014402919855331

Thornicroft, G., Mehta, N., Clement, S., Evans-Lacko, S., Doherty, M., Rose, D.,
et al. (2016). Evidence for effective interventions to reduce mental-health-
related stigma and discrimination. Lancet 387, 1123–1132. doi: 10.1016/s0140-
6736(15)00298-6

Timmermans, A. C., Rubier-Daview, C. M., and Rjosk, C. (2018). Pygmalion’s 50th
anniversary: the state of the art in teacher expectation research. Educ. Res. Eval.
24, 91–98. doi: 10.1080/13803611.2018.1548785

Trauma and Justice Strategic Initiative (2014). SAMHSA’s Concept of Trauma and
Guidance for a Trauma-Informed Approach. Rockville MD: Substance Abuse
and Mental Health Services Administration.

Uys, L., Chirwa, M., Kohi, T., Greeff, M., Naidoo, J., Makoae,
L., et al. (2009). Evaluation of a health setting-based stigma
intervention in five African countries. AIDS Patient Care STDs
23:1059.

Vieira, M. A., Gadelha, A. A., Moriyama, T. S., Bressan, R. A., and Bordin, I. A.
(2014). Evaluating the effectiveness of a training program that builds teachers’
capability to identify and appropriately refer middle and high school students
with mental health problems in Brazil: an exploratory study. BMC Public Health
14:210. doi: 10.1186/1471-2458-14-210

W.E.A.C (2011). West African Examination Council, Libera [Online]. Monrovia:
The West African Examinations Council.

Westbrook, J., Durrani, N., Brown, R., Orr, D., Pryor, J., Boddy, J., et al. (2013).
Pedagogy, curriculum, teaching practices and teacher education in developing
countries. Final Report. Education Rigorous Literature Review. Sussex, UK:
Department for International Development.

Wolfenden, F., Buckler, A., and Keraro, F. (2012). OER adaptation and reuse
across cultural contexts in sub Saharan Africa: lessons from TESSA (Teacher
Education in Sub Saharan Africa). J. Interact. Media Educ. 2012:3. doi: 10.5334/
2012-5303

Yamaguchi, S., Foo, J. C., Nishida, A., Ogawa, S., Togo, F., and Sasaki, T. (2020).
Mental health literacy programs for school teachers: a systematic review and
narrative synthesis. Early Interv. Psychiatry 14, 14–25. doi: 10.1111/eip.12793

Yeager, D. S., Hanselman, P., Walton, G. M., Murray, J. S., Crosnoe, R., Muller, C.,
et al. (2019). A national experiment reveals where a growth mindset improves
achievement. Nature 573, 364–369. doi: 10.1038/s41586-019-1466-y

Yeager, D. S., Trzesniewski, K. H., and Dweck, C. S. (2013). An implicit
theories of personality intervention reduces adolescent aggression in response
to victimization and exclusion. Child Dev. 84, 970–988. doi: 10.1111/cdev.
12003

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Brick, Cooper, Mason, Faeflen, Monmia and Dubinsky. This is an
open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Human Neuroscience | www.frontiersin.org 15 June 2021 | Volume 15 | Article 653069

https://doi.org/10.1186/s12909-016-0759-1
https://doi.org/10.1016/j.chiabu.2014.11.012
https://doi.org/10.1186/s12916-018-1244-y
https://doi.org/10.1186/s12916-018-1244-y
https://doi.org/10.1187/cbe.12-04-0045
https://doi.org/10.1111/josh.12461
https://doi.org/10.1016/j.tate.2019.04.002
https://doi.org/10.1016/j.tate.2019.04.002
https://doi.org/10.1007/s11218-017-9391-0
https://doi.org/10.1007/s11218-017-9391-0
https://doi.org/10.3389/fpubh.2017.00005
https://doi.org/10.1080/10538712.10532018.11549176
https://doi.org/10.1080/10538712.10532018.11549176
https://doi.org/10.1016/j.ijedudev.2012.08.002
https://doi.org/10.1016/j.ijedudev.2012.08.002
https://doi.org/10.1017/gmh.2016.11
https://doi.org/10.1177/0014402919855331
https://doi.org/10.1016/s0140-6736(15)00298-6
https://doi.org/10.1016/s0140-6736(15)00298-6
https://doi.org/10.1080/13803611.2018.1548785
https://doi.org/10.1186/1471-2458-14-210
https://doi.org/10.5334/2012-5303
https://doi.org/10.5334/2012-5303
https://doi.org/10.1111/eip.12793
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1111/cdev.12003
https://doi.org/10.1111/cdev.12003
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/human-neuroscience#articles

	Training-of-Trainers Neuroscience and Mental Health Teacher Education in Liberia Improves Self-Reported Support for Students
	Introduction
	Objectives

	Materials and Methods
	Study Design
	Intervention
	Participants
	Instruments
	Quantitative Analysis
	Qualitative Analysis

	Results
	Knowledge of Neuroscience
	Attitudes Toward Mental Health
	Teacher Interviews
	Recognizing Mental Health Issues
	Building Teacher–Student Relationships
	Disciplinary Practices


	Discussion
	Limitations
	Recommendations and Conclusion

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


