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Abstract

This study examined the effect of a Trauma-Infor@leemistry Instructional Model (TIICM)
on the reintegration and academic achievementsygldced senior secondary school students
in Benue State, Nigeria. The persistent herdsmeneiaconflicts and inter-communal crises
in Benue State have produced a growing populatiomternally displaced students whose
educational continuity has been severely disrupgetino empirical study has investigated a
trauma-sensitive instructional framework specifigalesigned for chemistry learning among
this population. A quasi-experimental pre-test gest non-equivalent control group design
was adopted. A purposive and stratified sampledafigplaced Senior Secondary School Two
(SSS II) Chemistry students drawn from two resatte schools in Makurdi and Gboko were
assigned to experimental (n = 35) and control (n35) groups. Two instruments were
developed and validated: the Chemistry Achievement Test (CAT; KR-20 = 0.84) and the
Reintegration Index Scale (RIS; Cronbach'sa = 0.81). Data were analysed using means,
standard deviations, and Multivariate Analysis aiv@riance (MANCOVA) at 0.05 level of
significance. Results showed that students taugihuhe TIICM significantly outperformed
those taught through the conventional lecture méthoboth academic achievement, F(1, 67)
= 53.96, p <.001y? = .44, and reintegration, F(1, 67) = 41.22, pG01,,? = .38. Significant
differences were found by gender and displacemeration within the TIICM group. The
study concludes that TIICM is an effective, corsexisitive instructional approach for
improving chemistry learning and school reintegoatiamong conflict-affected students and
recommends its systematic adoption in schoolsrsgrisplaced populations in Benue State.

Keywords: Trauma-Informed Instruction, Chemistry Achievemesthool Reintegration,
Displaced Students, Benue State.
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Effets d’'un modéle d’enseignement de la chimie sabhfe aux traumatismes sur
la réintégration scolaire et la réussite académiquées étudiants déplaces : une
étude quasi expérimentale dans I'Etat de Benue (Négia)

Résumé

Cette étude examine l'effet d’'un modele d’enseigménde la chimie sensible aux
traumatismes (Trauma-Informed Chemistry Instrucldviodel, TIICM) sur la réintégration
scolaire et la réussite académique des éléves dépldu secondaire supérieur dans I'Etat de
Benue, au Nigéria. Les conflits persistants entegears et agriculteurs, ainsi que les crises
intercommunautaires dans cet Etat, ont engendré augmentation du nombre d’éléves
déplacés internes dont la continuité éducativeéagéivement perturbée. Toutefois, aucune
étude empirique n’avait jusqu'a présent examiné aatlre pédagogique sensible aux
traumatismes spécifiquement congus pour I'enseignerde la chimie auprés de cette
population. Un dispositif quasi expérimental destypétest—post-test avec groupe témoin non
équivalent a été adopté. Un échantillon raisonnéteztifieé de 70 éléves déplacés de Senior
Secondary School Two (SSS 1l), inscrits en chimigsas de deux écoles de réinstallation
situées a Makurdi et Gboko, a été réparti en groexgeerimental (n = 35) et groupe témoin
(n = 35). Deux instruments ont été élaborés etdéali: le test de performance en chimie
(Chemistry Achievement Test, CAT ; KR-20 = 0,84)éehelle d’indice de réintégration
(Reintegration Index Scale, RIS ;de Cronbach = 0,81). Les données ont été analygées
'aide de moyennes, d'écarts-types et d’'une anatyskivariée de covariance (MANCOVA)
au seuil de signification de 0,05. Les résultatiqoent que les éléves ayant bénéficié du
modeéle TIICM obtiennent des performances signifieatent supérieures a celles des éléves
ayant suivi un enseignement traditionnel magisti@ht en termes de réussite académique,
F(1, 67) = 53,96 ; p < 0,001 2 = 0,44, que de réintégration scolaire, F(1, 67%1%,22 ; p

< 0,001 ;#? = 0,38. Des différences significatives ont égaenété observées selon le genre
et la durée du déplacement au sein du groupe TIIC&lude conclut que le TIICM constitue
une approche pédagogique efficace et adaptée aexterpour améliorer 'apprentissage de
la chimie et la réintégration scolaire des élevéeeés par les conflits. Elle recommande son
adoption systématique dans les établissements ilaoti@les populations déplacées dans
I'Etat de Benue.

Mots-clés : Enseignement sensible aux traumatismes, réussitehimie, réintégration
scolaire, éléves déplacés, Etat de Benue.
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INTRODUCTION

The socio-political landscape of Benue State hasnbprofoundly shaped by
prolonged herdsmen-farmer conflicts, inter-commun@kence, and periodic flooding

that have displaced over 1.4 million persons acves®us local government areas,
with childrenconstituting approximately 42% of this population (SEMA, 2023; Iorbo

et al., 2024). The educational consequences falatisd school-age children are
severe: interrupted schooling, loss of learningemals, psychological trauma, and
abrupt severance from familiar classroom envirorismi¢Duru & Agbo, 2025). For

many, returning to formal education is fraught wikychological barriers that
conventional instructional approaches are ill-egagto address.

Chemistry, central to Nigeria's national developtmagenda and to students'
advancement into STEM careers, remains among thstywerforming subjects in
external examinations in Benue State (WAEC, 2022; Omwirhiren, 2015). Its inherent
challenges abstract concepts, laboratory requiresnend mathematical reasoning are
exponentially amplified for students carrying theight of traumatic displacement
experiences into the classroom (Ajayi & Ogbeba,720¥et empirical investigations
into trauma-sensitive instructional models spealfycdesigned for chemistry learning
in Nigerian conflict-affected settings remain valy non-existent.

Trauma-Informed Education (TIE) represents a pgradiic reorientation of
schooling that prioritises safety, trustworthinegsger support, collaboration,
empowerment, and cultural sensitivity as foundationonditions for effective
learning (Thomas et al.,, 2019). Unlike conventioapproaches, trauma-informed
instruction deliberately integrates awareness oflestts' adverse experiences into
lesson design, classroom interactions, feedback, @sessment. The Trauma-
Informed Chemistry Instructional Model (TIICM) ddeped and tested in this study
operationalises these principles within secondachosl chemistry, creating
structured, emotionally safe, and cognitively solaiiéd learning experiences for
displaced students.

Evidence from Nigerian contexts affirms the detrita¢ impact of displacement on
academic performance. Lawrence and Falaye (2020)odstrated that trauma-
focused psychosocial interventions significantlypmwved psychological functioning
among internally displaced adolescents in NorthtaeiNigeria, while Eseadi et al.
(2016) established that structured counsellingdbaseterventions produced
measurable improvements in academic engagemergraational wellbeing among
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Nigerian secondary students. These findings undezdibe urgency of instructional
models that simultaneously address academic andhpsgcial dimensions of
learning for conflict-affected students.

School reintegration, defined here as the procgswiich displaced students re-
establish meaningful academic engagement, sod@gpe@g, and emotional stability,
has received growing attention in Nigerian educetigoolicy discourse, particularly
in the context of confliciffected schooling (Duru & Agbo, 2025; Iorbo et al., 2024).
However, empirical studies examining instructionaterventions that promote
reintegration outcomes alongside academic achieneramain sparse, and none have
specifically investigated the chemistry classromnaasite for such intervention in
Benue State. This study addresses that critical gap

The theoretical framework integrates Wgotsky's7@9Sociocultural Theory and

Bronfenbrenner's (1979) Ecological Systems The®ogiocultural theory emphasises
socially mediated, scaffolded interaction in knadge construction central to the
TIICM's use of collaborative learning groups, pewmntoring, and teacher-facilitated
guided inquiry. Ecological Systems Theory posititims student within intersecting

environmental layers: microsystem, mesosystem, ysx@$, and macrosystem,
providing the theoretical basis for why trauma-cespve classrooms must extend
beyond content delivery to engage the studentistioadocial ecology. Together, these
theories scaffold the TIICM and its dual outcomecus: achievement and

reintegration.

Gender differences in science achievement and psycihal outcomes among
conflict-affected populations have been documentezbnsistently in Nigerian
literature. Ajayi and Ogbeba (2017) found no sigamt gender difference in
chemistry achievement among students taught usamgldaon activities in Benue
State, while Lawrence and Falaye (2020) reportat fdfmale displaced adolescents
demonstrated greater vulnerability to the acadetoicsequences of psychosocial
stress. Regarding displacement duration, lorbd. €2@24) observed that prolonged
displacement compounded patterns of academic digengent and social exclusion
among conflict-affected students in Benue Statggesting duration as a significant
moderating variable in intervention effectivenddsis study examines both variables
within the TIICM framework.

The intersection of armed conflict, displacememid a&ducational disruption has
created an underserved population of learners inuBeState whose needs are
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inadequately met by conventional instruction. Daspld students consistently perform
below state and national averages in chemistry) aieédit pass rates below 28% in
recent years (WAEC, 2022; Omwirhiren, 2015), while many exhibit psychosocial
distress, withdrawal, poor concentration, emotiodgsregulation, and difficulty
forming trusting relationships that conventionaéwfistry instruction is structurally
ill-equipped to address (Lawrence & Falaye, 202Dgspite growing global
recognition of trauma-informed pedagogy, existingdes of Nigerian chemistry
instruction have focused on cooperative learningnds-on activities, and
constructivist approaches, without integrating tnawsensitivity as a design principle
(Omwirhiren, 2015; Ajayi & Ogbeba, 2017). Furthermore, the moderating roles of
gender and displacement duration on interventidocraes remain uninvestigated in
Benue State. This study was therefore designedvastigate the effect of the TIICM
on the reintegration and academic achievemenspfatied senior secondary students,
with attention to these moderating variables.

OBJECTIVES

The main purpose of this study was to investigagedffect of the Trauma-Informed

Chemistry Instructional Model on the reintegratiand academic achievement of

displaced senior secondary school students in B&tate, Nigeria. Specifically, the

study sought to:

1. Determine the difference in the mean achievemettraimtegration scores of
displaced students taught Chemistry using the Taalmformed Chemistry
Instructional Model (TIICM) and those taught usthg Conventional Lecture
Method (CLM).

2. Examine the difference in the mean achievementramtegration scores of
male and female displaced students taught Chemising the TIICM.

3. Investigate the difference in the mean achieveraedtreintegration scores of
short-term and long-term displaced students taugimistry using the
THCM.

RESEARCH QUESTIONS

The following research questions guided the study:

1. What is the difference in the mean achievementramdegration scores of
displaced students taught Chemistry using the Tli&M those taught using
the Conventional Lecture Method?
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2. What is the difference in the mean achievementramdegration scores of
male and female displaced students taught Chemising the TIICM?

3. What is the difference in the mean achievementramdegration scores of
short-term and long-term displaced students taugimemistry using the
TIICM?

HYPOTHESES

The following null hypotheses were formulated aedtéd at the 0.05 level of

significance:

HO:: There is no significant difference in the meahiavement and reintegration
scores of displaced students taught Chemistry usiegTIICM and those
taught using the Conventional Lecture Method.

HO.: There is no significant difference in the meahiavement and reintegration
scores of male and female displaced students ta@pbtnistry using the
TICM.

HOs: There is no significant difference in the meahiavement and reintegration
scores of short-term and long-term displaced stisdanight Chemistry using
the TIICM.

MATERIALS AND METHODS

This study adopted a quasi-experimental pre-test-{gst non-equivalent control
group design. This design was selected becauserimits the comparison of an
experimental and a control group under conditiohene true random assignment of
participants to groups is neither feasible noraathias was the case in this study, where
intact classes of displaced students in resettlesodools were used (Creswell, 2014,
cited in Torkula, 2023). The design is particulaalypropriate for studies involving
vulnerable populations such as internally displageetsons, where random
reassignment of students across schools could caddé@ional psychological
disruption and violate ethical protocols governiregearch with conflict-affected
minors (Lawrence & Falaye, 2020). The independemiable was the instructional
method (TIICM versus CLM), the dependent variablesre students’ Chemistry
achievement and reintegration scores, and gendatigplacement duration served as
moderating variables. Pre-test scores on both £feaDd RIS were used as covariates
to statistically control for pre-existing differezsbetween groups.
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The population of this study comprised all 1,84€pthced Senior Secondary School
Two (SSS Il) Chemistry students enrolled in resetént and transit schools in Benue
State during the 2023/2024 academic session. Tdnsef was obtained from the
Benue State Secondary Education Board (BSSEB) len®énue State Emergency
Management Agency (SEMA, 2023). A multistage sangplechnique was employed.
In the first stage, two Local Government Areas, Mdkand Gboko, were purposively
selected based on having the highest concentraticggistered displaced secondary
students with functional Chemistry laboratoriesthia second stage, one resettlement
school from each selected LGA was purposively chdsesed on the availability of
ICT infrastructure, qualified Chemistry teachersd averified displaced student
enrolment. In the third stage, all intact SSS le@istry classes in the selected schools
were included in the study, yielding 35 studentsspdool (70 students in total). One
school was randomly assigned to the experimentaig(TIICM) and the other to the
control group (CLM). The experimental group comedisl8 males and 17 females,
while the control group had 19 males and 16 femaléthin the experimental group,
17 students were classified as short-term displédisgdlaced for less than 1 year) and
18 as long-term displaced (displaced for 1 yeamore), based on self-reported
displacement history, verified through school adimois records.

Two instruments were developed by the researcbedata collection: The Chemistry
Achievement Test (CAT) consisted of 40 multipledckeatems drawn from the SSS
II Chemistry curriculum, covering topics in Atomitructure, Chemical Bonding,
Chemical Reactions, Acids, Bases and Salts, andr@rgChemistry. Items were
distributed across four cognitive levels of Blooféxonomy: knowledge/recall (10
items, 25%), comprehension (10 items, 25%), apfphica(12 items, 30%), and
analysis (8 items, 20%). Each item had four optighisB, C, D) with one correct
answer attracting one mark, for a maximum scoré0ofThe CAT was validated by
three experts: two Chemistry Education lecturesmfrJoseph Sawuan Tarka
University Makurdi and one experienced Senior Sdaon Chemistry teacher in
Benue State. The reliability of the CAT was esti#d through a pilot study with 30
SSS Il Chemistry students from a school not induntethe main study, yielding a
KR-20 reliability coefficient of 0.84. The Reintegion Index Scale (RIS) was a 30-
item Likert-type instrument developed to measuraedetts’ level of school
reintegration across three subscales: Academic demgant (10 items), Social
Belonging (10 items), and Emotional Stability (1@ms). Items were rated on a 5-
point scale ranging from 1 (Strongly Disagree) (&&ongly Agree), with a maximum
possible score of 150. The RIS was validated by éducational psychologists and
one guidance counsellor with expertise in traumd past-conflict education in
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Nigeria. Cronbach's alpha reliability coefficierft@81 was obtained from the pilot
study, confirming adequate internal consistency.

Ethical approval was obtained from the Researclc&tbommittee of Joseph Sawuan
Tarka University, Makurdi. Since participants weoaflict-affected minors, informed
consent was obtained from school principals, th8B&, and parents/guardians, and
student assent was also obtained. Participantsimferened of their right to withdraw
at any stage without consequence, and no studentovapelled to disclose personal
displacement experiences. A guidance counsellor aaslable throughout the
intervention for psychosocial support. All data eeanonymised and treated
confidentially in accordance with NERDC ethical dgiines.

The Trauma-Informed Chemistry Instructional ModdllICM) is a structured
instructional framework developed by the reseacheat integrates six core trauma-
informed principles safety, trustworthiness, peeupp®rt, collaboration,
empowerment, and cultural humility into the desaaal delivery of chemistry lessons.
The TIICM was operationalised through five sequaninstructional phases: (i)
Affective Check-In, a brief structured activity #ite start of each lesson allowing
students to express their etional state without judgement; (ii) Contextual
Anchoring, connecting chemistry concepts to famikalturally relevant phenomena
from students' prédisplacement community experiences; (iii) Collaborative
Scaffolded Inquiry, where students worked in mixisplacement-status peer groups
to explore chemistry concepts through guided investigations;, (iv) Reflective
Consolidation, a structured debriefing activity nfercing both conceptual
understanding and psychosocial gains; and (v) Strength-Based Assessment, using
formative feedback that emphasises growth, eféortl resilience rather than deficit.
Prior to the commencement of the study, the rebearconducted a three-day
professional development workshop for the reseashistants (the Chemistry
teachers in both schools) on administering botkrungents and implementing the
respective instructional methods. The study spareight weeks. In Week 1, both
groups received the pre-test administration ofGA& and RIS. From Weeks 2 to 7,
the experimental group received Chemistry instaumcthrough the TIICM, while the
control group received instruction through the CldWaracterised by teacher-directed
verbal explanation, chalkboard illustrations, aextthiook exercises. In Week 8, the
post-test administration of both instruments wasidoeted under standardised
conditions supervised by the researchers.
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Data were analysed using both descriptive and ental statistics. Means and
standard deviations were computed to answer theares questions. Multivariate
Analysis of Covariance (MANCOVA) was employed testtehe null hypotheses
simultaneously across the two dependent varialas and RIS), with pre-test scores
serving as covariates, at 0.05 level of signifieanRIANCOVA was chosen over
separate univariate analyses because it simultalyeoaccounts for the
intercorrelation between the two dependent vargabileducing Type | error inflation
and providing a more ecologically valid picture tbke instructional intervention's
overall effect (Pallant, 2016). Wilks' Lambda wased as the multivariate test statistic,
and partial eta-squared??f was reported as the measure of effect size. Bagse
Cohen's (1988, as applied by Torkula 2023) conwasti? values of .01, .06, and .14
represent small, medium, and large effects, res@dgtAll analyses were conducted
using the Statistical Package for Social ScienS8&S6) version 25.0.

This study acknowledges key limitations. The pungmsise of intact classes limits
generalisability beyond the sampled population. éMsignificantly, the eight-week
intervention period is relatively brief for estatling durable effects on achievement
and reintegration, particularly for lortgem displaced students; future studies should
consider a full academic term. Additionally, theadimsample size of 70 students
restricts statistical power and the robustnessibfioup analyses. These limitations
notwithstanding, the study provides valuable prilamy evidence for trauma-
informed chemistry instruction in conflict-affectdligerian school settings.

RESULTS
Research Question 1
What is the difference in the mean achievementramdegration scores of displaced

students taught Chemistry using the TIICM and thasght using the Conventional
Lecture Method?
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Table 1:
Mean and Standard Deviation of Achievement (CAT) ad Reintegration (RIS)
Scores by Instructional Method

Group N Pre-test Post-test Mean Gain  Post-test RIS
CATM CATM (CAT) RIS M Gain
(SD) (SD) (SD)

TIICM 35 17.43 (4.61) 29.86 (4.02) 12.43 71.34 (8.27) 22.14

(Experimental)

CLM (Control) 35  17.91(4.84) 22.54 (4.39) 4.63 58.17 (9.13) 8.97

Note. CAT = Chemistry Achievement Test (max. = 40); RIS = Reintegration Index
Scale (max. = 150). Values in parentheses areatdmtkviations. Mean Gain = Post-
test M minus Pre-test M.

Table 1 presents the descriptive statistics fon blependent variables by instructional
method. Students in the TIICM group recorded atpse-CAT mean of 17.43 (SD =

4.61) and a post-test CAT mean of 29.86 (SD = 4yi2)ding a mean gain of 12.43.

Students in the CLM group recorded a pre-test C&amof 17.91 (SD = 4.84) and a
post-test mean of 22.54 (SD = 4.39), with a meam gfa4.63. On the RIS, the TIICM
group recorded a post-test mean of 71.34 (SD =)8r2presenting a gain of 22.14

over their pre-test baseline, while the CLM groeparded a post-test RIS mean of
58.17 (SD =9.13), with a gain of only 8.97. Thessults indicate that students taught
using TIICM achieved markedly higher post-test ssorin both Chemistry
achievement and reintegration than those taughguke CLM.

Research Question 2

What is the difference in the mean achievementraimdegration scores of male and
female displaced students taught Chemistry usiad trCM?
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Table 2:
Mean and Standard Deviation of Male and Female Stushts' Achievement and

Reintegration Scores in the TIICM Group
Gender N Pre-test CAT Post-test CAT Mean Gain Post-test RIS

M (SD) M (SD) (CAT) M (SD)
Male 18 18.11 (4.73)  28.44 (4.21) 10.33 68.89 (8.54)
Female 17 16.71(4.49)  31.41 (3.78) 14.70 73.94 (7.96)

Note. CAT = Chemistry Achievement Test (max. = 40); RIS = Reintegration Index
Scale (max. = 150). Values in parentheses are atdmtkviations.

Table 2 reveals that within the TIICM group, femstadents recorded a higher post-
test CAT mean of 31.41 (SD = 3.78) compared torthée mean of 28.44 (SD = 4.21),
yielding a mean gain difference of 4.37 pointsawdur of females. On the RIS, female
students similarly outperformed their male courdet) recording a post-test mean of
73.94 (SD = 7.96) against the male mean of 68.&9 £38.54). These descriptive
results suggest that female displaced studentsfitehenore from TIICM on both
academic and reintegration outcomes.

Research Question 3
What is the difference in the mean achievementraimiegration scores of short-term
and long-term displaced students taught Chemistnguhe TIICM?

Table 3:
Mean and Standard Deviation of Short-term and Longterm Displaced Students'
Achievement and Reintegration Scores in the TIICM @Goup

Displacement N  Pre-test Post-test Mean Gain  Post-test

Duration CATM CAT M (SD) (CAT) RIS M (SD)
(SD)

Short-term (< 1 17 18.24 (4.31) 31.18(3.64) 12.94 74.12 (7.83)

year

Long-term ¢ 1 18 16.67 (4.89) 28.61 (4.37) 11.94 68.78 (8.66)

year
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Note. CAT = Chemistry Achievement Test (max. = 40); RIS = Reintegration Index
Scale (max. = 150). Values in parentheses are atdndeviations. Short-term =
displaced < 1 year; Long-term = displaced 1 year.

Table 3 shows that short-term displaced studeriteiii ICM group achieved a higher
post-test CAT mean of 31.18 (SD = 3.64) and a pestRIS mean of 74.12 (SD =
7.83), compared to long-term displaced studentsmborded CAT and RIS post-test
means of 28.61 (SD = 4.37) and 68.78 (SD = 8.68pectively. While both sub-
groups benefited meaningfully from the TICM, shtatm displaced students
demonstrated comparatively higher gains on botbarmaé measures.

Testing of Hypotheses

Hypothesis 1

HO:: There is no significant difference in the mean egéiment and reintegration
scores of displaced students taught Chemistry usm@lICM and those taught using
the Conventional Lecture Method.

Table 4:
MANCOVA Results for the Effect of Instructional Method on Students'
Chemistry Achievement and Reintegration

Source Dependent Variable df MS F p n?
Covariate (Pre-test) CAT 1 21438 13.74 <.001 —
Instructional Method CAT 1 84217 53.96 <.001 .44
Instructional Method RIS 1 309452 4122 <.001 .38
Error CAT /RIS 67 — — — —

Note.CAT = Chemistry Achievement Test; RIS = Reintegration Index Scale. Wilks' A
= .341, F(2, 66) = 63.84, p < .0042 = .659.n2 reported for significant between-
subjects effects only.

Table 4 presents the MANCOVA results for Hypothdsighe multivariate test was
statistically significant, WilksA = .341, F(2, 66) = 63.84, p < .001, indicating a
significant overall effect of instructional method the combined dependent variables.
Examination of the univariate between-subjectscedfeevealed that after controlling
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for pre-test scores, the TIICM group significantiytperformed the CLM group on
both Chemistry achievement, F(1, 67) = 53.96, p34,.n? = .44, and reintegration,
F(1, 67) = 41.22, p < .004? = .38. Both effect sizes are large by Cohen'8§18s
applied by Torkula & Adzape, 2023) benchmarks,aating that instructional method
accounted for approximately 44% of the variancpast-test Chemistry achievement
and 38% of the variance in post-test reintegraticores, after controlling for pre-
existing differences. The null hypothesis was tfe@ee rejected. The TIICM
significantly enhanced both the Chemistry achievenasmd school reintegration of
displaced senior secondary students compared ©OLie

Hypothesis 2
HO:: There is no significant difference in the mean ecéiment and reintegration
scores of male and female displaced students tallggmistry using the TIICM.

Table 5:
MANCOVA Results for the Effect of Gender on Achievenent and Reintegration
among TIICM Students

Source Dependent Variable df MS F p n?
Covariate (Pre-test) CAT 1 19847 1261 .001 —
Gender CAT 1 31289 6.41 .015 .16
Gender RIS 1 87463 587 .020 .13
Error CAT /RIS 32 — — — —

Note.CAT = Chemistry Achievement Test; RIS = Reintegration Index Scale. Wilks' A
=.706, F(2, 31) = 6.45, p = .00¢,= .294n? reported for significant between-subjects
effects only.

Table 5 presents the MANCOVA results for HypotheéxsisThe overall multivariate
effect of gender was statistically significant, KgilA = .706, F(2, 31) = 6.45, p =.004.
At the univariate level, gender significantly irgluced both Chemistry achievement,
F(1, 32) = 6.41, p = .015? = .16, and reintegration, F(1, 32) = 5.87, p 20,0 =
.13, in favour of female students. Both effect siaee medium to large, indicating that
gender accounted for approximately 16% of the wagan achievement scores and
13% of the variance in reintegration scores witthe TIICM group. The null
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hypothesis was therefore rejected. Female displasedients demonstrated
significantly better outcomes than male displadedents under TIICM instruction.

Hypothesis 3

HOs: There is no significant difference in the mean aeéiment and reintegration
scores of short-term and long-term displaced stisdeErught Chemistry using the
TICM.

Table 6
MANCOVA Results for the Effect of Displacement Durdion on Achievement and
Reintegration among TIICM Students

Source Dependent Variable df MS F p n?
Covariate (Pre-test) CAT 1 187.24 1193 .002 —
Displacement Duration CAT 1 28746 5.83 .022 .12
Displacement Duration RIS 1 649.71 5.14 .030 .10
Error CAT /RIS 32 — — — —

Note.CAT = Chemistry Achievement Test; RIS = Reintegration Index Scale. Wilks' A
=.741, F(2,31) =5.41, p = .01% = .259n? reported for significant between-subjects
effects only.

Table 6 presents the MANCOVA results for Hypothésidhe multivariate effect of
displacement duration was statistically significafiilks' A =.741, F(2, 31) =5.41, p
= .010. At the univariate level, displacement doratsignificantly influenced
Chemistry achievement, F(1, 32) =5.83, p =.022; .12, and reintegration, F(1, 32)
=5.14, p =.030y2 = .10, with short-term displaced students outpenfng long-term
displaced students on both measures. Both effeels sare medium by Cohen's
conventions, indicating that displacement duradiocounted for approximately 12%
of the variance in achievement and 10% of the magan reintegration within the
TICM group. The null hypothesis was therefore cgge. The duration of
displacement significantly moderated the effectegnof TIICM, with short-term
displaced students demonstrating comparativelytgréenefits.
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DISCUSSION

The finding that the Trauma-Informed Chemistry fastional Model significantly
enhanced both the academic achievement and sahotdgration of displaced senior
secondary students in Benue State aligns with éteat expectations rooted in
Sociocultural Theory and Ecological Systems Thebhne large effect sizes observed
for Chemistry achievementq = .44) and reintegratiom{ = .38) indicate that TIICM
represents an educationally meaningful departuoen frconventional chemistry
instruction for this population.

The superior academic achievement of TIICM studeswtsbe attributed to the model's
integration of safety and trust as preconditiorrscfagnitive engagement. Lawrence
and Falaye (2020) demonstrated that displaced Migexdolescents' psychosocial
deficits are mediated by trauma-induced dysreguiathat prevents full cognitive
engagement in conventional instructional settiige TIICM's affective check-ins
and culturally anchored content delivery addresshharrier directly, consistent with
findings by Omwirhiren (2015) and Ajayi and Ogbe{017) that emotionally
responsive and contextualised instructional stresegroduce superior academic
outcomes among secondary chemistry students ineBState.

The significant reintegration gains among TIICMdsnats suggest that disciplinary
instruction, when designed through a trauma-infarhees, can serve as a vehicle for
broader psychosocial recovery. This aligns wittbtoet al. (2024), who identified
structured, supportive classroom environments iisairfor displaced students' re-
establishment of identity and social belonging ienBe State. The TIICM's
collaborative scaffolded inquiry and strength-baasdessment components appear
particularly potent in fostering academic agenay social belonging.

The finding that female displaced students outperéal male peers on both outcomes
within the TIICM group contradicts the widely repsst male advantage in STEM
under conventional instruction (Ajayi & Ogbeba, 2Dl awrence and Falaye (2020)
proposed that female displaced adolescents caggraportionate psychosocial
burdens in conflict-affected Nigerian settings, ethiconventional teacher-directed
instruction exacerbates, suggesting that TIICM's-jugilgmental, empowerment-
focused features are particularly restorative éondle learners' academic confidence
and sense of belonging. Given the modest gendgraup sizes, however, this finding
warrants replication before broad generalisatiorslaawn.
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Short-term displaced students benefiting more tloag-term displaced peers is
consistent with lorbo et al. (2024), who linkedlpraged displacement to compounded
patterns of academic disengagement and reducedn®sgpness to school-based
support in Benue State. Cumulative adversity, sashfamily separation, food
insecurity, and repeated schooling interruptiaks]y requires more intensive support
than a single-subject, eight-week intervention panvide (Duru & Agbo, 2025).
Notably, long-term displaced students still recdrdeeasurable gains over their pre-
test baseline, indicating TIICM's value acrossdsplacement categories, with the
caveat that longer-displaced students may need leomeptary counselling services
to maximise benefits.

These findings carry significant policy relevanéhile the Benue State Ministry of
Education has acknowledged the educational needssplaced students (BSSEB,
2022), no systematic instructional response has beeulated. This study provides
the first local empirical evidence base for traunfarmed chemistry instruction in
this context, arguing for the institutionalisatiof such principles across STEM
subjects in schools serving displaced communities.

CONCLUSION

This study demonstrates that the Trauma-Informedn@siry Instructional Model
effectively enhances both Chemistry academic aelnn@nt and school reintegration
among displaced senior secondary students in BeBiae. The significant
improvements recorded across academic and psydhbsotcome domains within
an eight-week implementation period underscorelth@M's potential as a scalable
model for trauma-responsive science education imflicoaffected Nigerian
communities. The moderating roles of gender anglattement duration further
indicate the need for differentiated instructionglanning within TIICM
implementation.

RECOMMENDATIONS

Based on the conclusions of this study, the follmriecommendations are advanced:

1. The Benue State Ministry of Education and the Befate Secondary
Education Board should institutionalise a Traumiaimed Science
Instruction Policy Framework for high-displacemecthools, while teacher
education institutions and regulatory bodies iraégrstructured TIICM
training into both pre-service and in-service pergmes.
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2. Schools should implement gender-responsive adaptatithin the TIICM,
providing targeted support structures for femalspldiced students while
developing engagement-focused interventions to ewgroutcomes among
male displaced students.

3. The Benue State Secondary Education Board anddghaeBState Emergency
Management Agency should adopt a multi-tiered psycbial and academic
support system for displaced students, alongsidgitiadinal and multi-state
research to strengthen the evidence base and Geabeitay of TIICM
outcomes.
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