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Abstract: This study examined the effects of content-based instruction (CBI) using food-security
terminology and of learner creativity on university EFL writing achievement. A quasi-experimental 2
x 2 factorial design involved 80 students selected by cluster random sampling (20 per cell). One class
received CBI and the other problem-based learning (PBL); creativity was measured with a 30-item
questionnaire and dichotomized at the class median. Data were analyzed using descriptive statistics,
assumption tests, two-way ANOVA, and Tukey HSD comparisons. Two-way ANOVA revealed a
significant main effect of teaching method, F(1, 76) =5.82, p =.018, partial n?> = .071; a significant
main effect of creativity, F(1, 76) =4.88, p=.030, partial = .060; and a large, significant interaction,
F(1,76)=37.80, p<.001, partial n? = .332. CBI produced a higher overall mean than PBL (70.95 vs.
67.40), and highly creative students outperformed less creative students (70.80 vs. 67.55). Still, the
interaction was crossover: Tukey comparisons showed that CBI-high creativity (M =77.10) exceeded
every other cell, whereas low-creativity learners scored higher under PBL (M = 70.30) than under
CBI (M = 64.80). Authentic food-security content can strengthen ESP writing, but differentiated
scaffolding is required because the relative effectiveness of CBI and PBL is conditional on learner
creativity.

Keywords: content-based instruction, english for specific purposes, food security, EFL writing, learner
creativity.
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B INTRODUCTION population growth, and economic disruption

English for Specific Purposes (ESP) is
designed around learners’ need to use English
within a particular academic, occupational, or
professional domain, so that course content is
derived from an analysis of the target situation
rather than from a general syllabus (Basturkmen,
2014; Flowerdew, 2015). In university EFL
settings, ESP instruction is therefore expected to
develop language competence while
simultaneously enabling students to engage with
disciplinary knowledge (Tzoannopoulou, 2015).
Food security is a relevant content domain for
this purpose because it connects language learning
with current concerns involving climate variability,

(Godfray & Garnett, 2014; Mbow et al., 2019;
Miiller & Lotze-Campen, 2012). Global
monitoring reports indicate that access to
adequate and nutritious food remains uneven
across regions (FAO et al., 2023; Webb et al.,
2018), and machine-learning work on predicting
food-security transitions has further expanded the
field’s technical vocabulary (Westerveld et al.,
2021). Studies of university populations show that
food insecurity is not only a social and nutritional
issue but also an educational concern that can
affect students’ participation and academic
experience (Eche & Hernandez-Herrera, 2018;
Henry, 2020). Integrating content and language
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is thus a core principle of contemporary ESP
(Stoller, 2015).

Content-based instruction (CBI) uses
subject matter as the vehicle for second language
teaching, providing authentic input and a clear
thematic structure that can support vocabulary
acquisition and written production (Richards &
Rodgers, 2014; Stoller, 2015). Because learners
encounter linguistic forms within coherent
disciplinary discourse rather than in isolated
exercises, they are expected to connect prior
knowledge, new content, and the language
needed to communicate that content (Dalton-
Puffer, 2016; Nurjannah et al., 2020). Meta-
analytic evidence indicates a positive overall effect
of content-based and content-and-language-
integrated instruction on EFL writing and on
English proficiency more generally (Cen, 2021;
Lo & Jeong, 2019), and classroom studies report
gains in reading comprehension (Apsari, 2018),
in secondary-school writing (Suzuki, 2021), and
in technical report writing when an adjunct CBI
model supplies the necessary knowledge base
(Chekol etal., 2023). Technology-enhanced and
thematically organized CBI has likewise been
found to strengthen engagement in EFL writing
because students work with information that is
purposeful and relevant (Sariani et al., 2022), and
recent ESP work has extended the approach to
twenty-first-century skills and to flipped, genre-
based academic writing instruction (Ahmad &
Tuomainen, 2026; Kang et al., 2026).

Problem-based learning (PBL) offers a
related but distinct orientation. It begins with an
authentic problem that learners investigate
collaboratively while the teacher acts as a
facilitator, and it is valued for fostering autonomy,
transfer, and professional learning (Ali, 2019;
Hung, 2015; Yew & Goh, 2016). In EFL writing
specifically, PBL has been associated with
improved argumentative writing and critical
thinking (Fitriani & Gani, 2021; Gonzalez-
Geraldo & Gonzalez-Herrero, 2017; Jumariati

& Sulistyo, 2017), and project-based variants
have been used successfully in Indonesian and
Omani teacher-education contexts (Al-Busaidi,
2021). Its effectiveness, however, may depend
on learners’ readiness, prior knowledge, and
capacity to generate and organize ideas without
extensive external structure.

Learner creativity is consequently important
in writing instruction, because writing requires
learners to select, develop, and structure ideas
rather than merely reproduce linguistic forms
(Hyland, 2016). Creativity is commonly
conceptualized as a set of divergent-thinking
dispositions (fluency, flexibility, originality, and
elaboration) that can be measured through self-
report and performance instruments (Said-
Metwaly et al., 2017) and is increasingly treated
as a learnable classroom capacity rather than a
fixed trait (Karwowski & Beghetto, 2019).
Interventions that stimulate idea generation, such
as brainstorming and creative-writing activities,
have been shown to improve EFL writing
outcomes (Al-Dhamit & Al-Subh, 2019; Harizaj
& Celiku, 2020; Szabo-Szettele & Karpati,
2023), and creative-thinking approaches
embedded in project work have produced
comparable benefits (Hsia & Hwang, 2016).
Task design that grants learners agency has also
been linked to flow experiences in .2 writing (Wu
& Albert, 2024). 1t is therefore plausible that
highly creative learners and less creative learners
respond differently to highly structured content
support on the one hand and open-ended
problem solving on the other.

Despite an extensive literature on CBl and
PBL considered separately, three gaps remain.
First, food-security terminology has rarely been
used as the content base of an ESP writing
course, even though it is a socially urgent and
lexically rich domain. Second, CBl and PBL have
seldom been compared directly within a single
factorial design in an Indonesian university EFL
setting. Third, and most importantly, learner
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creativity has usually been treated as an outcome
or a covariate rather than as a moderator that
may reverse the relative advantage of one method
over another; the one Indonesian study that did
examine CBI in relation to learner creativity
treated creativity as a single grouping variable
without a competing method (Jaelani, 2017). The
present study addresses these gaps by comparing
CBI and PBL within a 2 x 2 factorial design in
which learner creativity is modeled as a second
factor. Accordingly, three research questions
were formulated: (1) Is there a significant
difference in writing achievement between
students taught through CBI and students taught
through PBL? (2) Is there a significant difference
i writing achievement between students with high
and low creativity? (3) Is there a significant
interaction between teaching method and learner
creativity on writing achievement?

® METHOD
Research Design

The study employed a quasi-experimental
factorial design with two instructional methods
and two creativity levels. Teaching method
consisted of content-based instruction (A )and
problem-based learning (A, ), while learner
creativity consisted of high creativity (B ) and
low creativity (B, ). The dependent variable was
EFL writing achievement. The design enabled the
study to test the main effect of teaching method,
the main effect of creativity, and the interaction
between the two independent variables.
Intact classes were used because random
assignment of individual students was not
administratively possible; the design is therefore
quasi-experimental rather than fully
randomized. Figure 1 summarises the factorial
structure.

The Design of 2=2 ANOVA

“Feaching Content-Based Instruction Problem-Based Leaming
hdetho J"L]_ _'J"L:
Creativity

: ot : Second group EFL Leamers
High Creativity (B;) First group EFL Leamers (4,B) (A, By

iz by

Low Creativity Third group EFL Leamers Fourth group EFL Leamers
(B2 (4, B2) (A Ba)

Figure 1. The 2 x 2 factorial design used in the study

Participants and Sampling

The population comprised 120 university
EFL students distributed across three intact
classes (A, B, and C), with 40 students in each
class. Cluster random sampling was used to select
two classes, resulting in a sample of 80 students.
The two selected classes were then randomly
assigned to the instructional conditions: one class
received content-based instruction and the other
received problem-based learning. Within each
class, students were subsequently classified as
having high or low creativity, producing four

factorial cells of 20 students each. Before data
collection, all students were informed about the
purpose and procedures of the study and
provided written informed consent; participation
carried no consequence for course
grades.

Because intact classes were compared, the
baseline equivalence of the two groups was
examined before the intervention. Table 1 reports
the demographic profile of the participants
together with their scores on the institutional
English placement test administered at the
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beginning of the semester. The two groups did
not differ significantly on any background
characteristic, which supports the assumption that

post-treatment differences are attributable to the
instructional conditions rather than to pre-existing
disparities.

Table 1. Participant allocation by instructional group and creativity level

Characteristic A1 (CBD)n=40 A2 (PBL) n =40 Total N = 80
High creativity (B1), n (%) 20 (50.0) 20 (50.0) 40 (50.0)
Low creativity (B2), n (%) 20 (50.0) 20 (50.0) 40 (50.0)
Total, n (%) 40 (100) 40 (100) 80 (100)
Note. A = content-based instruction (CBI); A, =problem-based learning (PBL); B =high creativity;

B, =low creativity. Percentages are calculated within instructional group and for the total sample

Instructional Treatments and Procedure

The CBI treatment introduced food-
security terminology through authentic or adapted
texts drawn from FAO reports, news features,
and popular-science articles. Each of the eight
weekly meetings followed the same sequence:
activation of background knowledge, explicit
attention to key vocabulary, analysis of how food-
security concepts are expressed in connected
text, oral discussion, guided writing, and
independent writing. The sequence therefore
moved from exposure and comprehension to
language practice and written production,
so that students used the terminology in
meaningful contexts rather than in isolated
exercises.

The comparison class was taught through
PBL over the same eight meetings and with the
same total instructional time. Students worked in
small groups with food-security-related problem
scenarios, identified the information needed to
understand each problem, discussed possible
explanations, consulted sources, and developed
written responses. The teacher facilitated the
inquiry process and supported language use on
demand. Both groups addressed comparable
content and completed an equivalent number of
writing tasks. Still, the organization of learning
differed: CBI foregrounded systematic content
and language scaffolding, whereas PBL
foregrounded collaborative problem-solving.

Both classes were taught by the same lecturer to
control for teacher effects, and a fidelity checklist
was completed after each session.

Instruments and Data Collection
Writing achievement test

Writing achievement was measured through
an argumentative writing task administered after
the instructional treatments. Students responded
to a food-security prompt and were given 90
minutes to plan, draft, and revise a text of
approximately 300 words. The scripts were
scored using an analytic rubric adapted from the
ESL Composition Profile (Jacobs etal., 1981),
covering five weighted criteria: content and topical
relevance (30 points), organization (20 points),
vocabulary and terminological accuracy (20
points), language use (25 points), and mechanics
(5 points), for a maximum score of 100.
Comprehensibility was defined as the extent to
which a reader could recover the intended
message and follow the organization of the text
(Derwing, 2018). Task directions and scoring
criteria were reviewed before administration to
ensure that the expected response was clear and
consistent for both instructional groups.

Raters and inter-rater procedure

Two lecturers in the English Education
Department, each holding a master’s degree in
English language teaching and having at least five
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years of experience assessing academic writing,
scored all scripts independently. Neither rater
taught the participating classes. Scripts were
anonymized and contained no indication of
instructional condition. Before formal scoring, the
raters completed a two-hour calibration session
using five benchmark scripts and discussed
scoring differences to establish a common
interpretation of the rubric. Inter-rater agreement
was evaluated using a two-way mixed-effects,
absolute-agreement, average-measures intraclass
correlation coefficient for the total writing score
and Cohen’s kappa for the ordinal criterion bands,
following the reporting principles described by
Koo and Li (2016). Any discrepancy greater than
five points was resolved through discussion, and
the mean of the two raters’ scores was used as
the final writing-achievement score for analysis.

Creativity questionnaire

Learner creativity was measured using a
printed 30-item questionnaire covering six
indicators: fluency, flexibility, originality,
elaboration, curiosity, and risk-taking. Each item
used five response options, producing a possible
total score from 30 to 150. The instrument was
piloted with 40 students from a class that was
not included in the research sample. Item validity
was examined through corrected item-total

correlations using the critical valuer=.312 forn
=40at4=.05; all 30 items were retained after
the pilot screening. Internal consistency was
evaluated using Cronbach’s alpha as the reliability
index for the questionnaire. The same instrument,
instructions, response format, and time allocation
were used for the two research classes; only the
administration schedule differed because of class
timetabling.

Categorization and data-collection sequence

The continuous creativity scores were
dichotomized separately within each intact class
using the class median as the cut-off point because
the 2 x 2 factorial design required a categorical
learner factor. In each class, the 20 students at
or above the median were assigned to the high-
creativity level (B ), while the 20 students below
the median were assigned to the low-creativity
level (B, ). The within-class median split retained
all 80 participants and produced four equal cells
of 20 students, avoiding unequal cell sizes in the
interaction analysis. The creativity questionnaire
provided the grouping variable for the factorial
design, whereas the writing achievement task
provided the post-treatment dependent measure
after the eight weekly instructional meetings. Table
2 presents the operational categorization used in
the analysis.

Table 2. Operational categorization and distribution of learner creativity

Category Operational A:1 (CBI) A2 (PBL) Total
criterion f (%) f (%) f (%)
High creativity X > class median 20 (50.0) 20 (50.0) 40 (50.0)
(B1)
Low creativity X < class median 20 (50.0) 20 (50.0) 40 (50.0)
(B2)
Total Possible score: 30— 40 (100) 40 (100) 80 (100)

150

Note. X = total creativity score. The high/low cut-off was the median calculated separately within
each intact class; therefore, the raw numerical cut-off could differ between classes. This procedure
retained all participants and produced equal factorial cell sizes (n = 20).
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Data Analysis

Data were summarised using score ranges,
means, and standard deviations. Before
hypothesis testing, the distribution of the writing
scores within each of the four factorial cells was
examined with the Lilliefors test; the obtained L
values were smaller than the critical value of L =
190 for n = 20 at a = .05, so the normality
assumption was retained. Homogeneity of
variance across the four cells was examined with
Bartlett’s test, which yielded x> =4.00, smaller
than the critical value y*(3)=7.81 at a=.05; the
variances were therefore treated as
homogeneous. The hypotheses were then tested
with a two-way analysis of variance (ANOVA)
with teaching method and creativity as between-
subjects factors, followed by Tukey’s honestly
significant difference (HSD) test for pairwise
comparisons among the four cells. Effect sizes
are reported as partial eta squared and interpreted
using Cohen’s (1988) conventions (.01 = small,

.06 = medium, .14 = large). All analyses were
conducted in IBM SPSS Statistics; the alpha level
was set at .05 for all tests.

B RESULTAND DISCUSSION
Descriptive Statistics

Table 3 summarises the writing scores for
each main-effect group and each factorial cell.
The CBI group achieved a higher overall mean
than the PBL group (70.95 compared with
67.40), and students classified as highly creative
achieved a higher mean than students classified
as having lower creativity (70.80 compared with
67.55). The cell means, however, do not follow
the additive pattern implied by these marginal
figures: high-creativity students taught through CBI
had the highest mean (77.10) and low-creativity
students taught through PBL had the
lowest (64.50). In contrast, among low-
creativity students, the two methods were
reversed.

Table 3. Descriptive statistics of EFL writing achievement

Group n Score range M SD
A: (CBID) 40 53-83 70.95 8.71
A2 (PBL) 40 55-80 67.40 7.49
B.1 (High creativity) 40 55-83 70.80 8.75
B: (Low creativity) 40 53-80 67.55 7.51
AiBi1 (CBI — high) 20 6583 77.10 5.24
A:B: (PBL — high) 20 55-78 64.50 6.79
AiB:2 (CBI - low) 20 53-75 64.80 6.97
A-B:2 (PBL — low) 20 58-80 70.30 7.16

Note: Marginal means and standard deviations for A , A, , B

, and B, are

computed from the four cells (n =20 each) and are therefore internally consistent

with them.

Figure 2 displays the distribution of scores
in the four cells. The dispersion of scores is visibly
narrower in the CBI-high-creativity cell (SD =
5.24) than in the remaining three cells (SD =
6.79-7.16), indicating that the combination of
authentic content and high creativity produced not
only the highest but also the most consistent
performance. No group showed a score outside
the range spanned by the other cells, and the

observed minima and maxima overlap
substantially, consistent with the homogeneity
result reported above.

Main Effect of Teaching Method

Table 4 reports the two-way ANOVA. The
main effect of teaching method was significant,
F(1, 76) = 5.82, p = .018, partial n? = .071,
indicating that, averaged across creativity levels,
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Figure 2. Distributional summary of writing achievement scores across the four factorial cells. Note:
The horizontal line marks the group means, the box spans one standard deviation above and below
the mean, and the whiskers indicate the observed minimum and maximum. n =20 per cell.

students taught through CBI outperformed
students taught through PBL by 3.55 points. By
Cohen’s (1988) benchmarks, this is a medium
effect, and it accounts for approximately 7% of
the variance in writing achievement that is not

explained by the other terms in the
model. Research question 1 is therefore
answered affirmatively, although the
interaction reported below qualifies this
conclusion.

Table 4. Summary of the two-way analysis of variance for EFL writing achievement

Source SS df MS F p Partial n*
Teaching method (A)  252.05 1 252.05 5.82 .018 071
Creativity (B) 211.25 1 211.25 4.88 .030 .060
A xB 1,638.05 1 1,638.05 37.80 <.001 332
Error (within cells) 329345 76 43.33
Corrected total 5,394.80 79

Note. N =80 (n=20 per cell). Partial n> = SS(effect) / [ SS(effect) + SS(error)]. Alpha=.05.

Main Effect of Learner Creativity

The main effect of learner creativity was also
significant, F(1,76)=4.88, p =.030, partial ¢?
=.060, with high-creativity students scoring 3.25
points higher on average than low-creativity
students. The magnitude of this effect is
comparable to that of teaching method and is
likewise conventionally medium. Research
question 2 is therefore answered affirmatively.

Interaction Effect between Teaching Method
and Creativity

The interaction between teaching method
and creativity was significant and considerably

larger than either main effect, (1, 76)=37.80,
p <.001, partial n> =.332, corresponding to a
large effect that accounts for roughly a third of
the residual variance. Because the interaction term
explains about five times as much variance as the
two main effects combined, the main effects should
not be interpreted in isolation. Research question
3 is answered affirmatively.

Figure 3 plots the estimated marginal means
with standard-error bars and shows a crossover
(disordinal) interaction: the two lines intersect
rather than diverge. Highly creative students
performed best under CBI (M = 77.10, SE =
1.17) and worst under PBL (M = 64.50, SE =
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1.52), a difference of 12.60 points. Among
students with lower creativity, the ordering was
reversed: PBL produced a higher mean (M =
70.30, SE = 1.60) than CBI (M = 64.80, SE =
1.56), a difference of 5.50 points. The simple

80 -

77.10

75

70

65

Estimated marginal mean of writing score

effect of teaching method is thus positive at the
high-creativity level and negative at the low-
creativity level, which is why the modest overall
advantage of CBI in the marginal means conceals
two opposing patterns.

- A (CB))
- A: (PBL)

Bi1 (High creativity)

B2 (Low creativity)

Figure 3. Two-way interaction between teaching method and learner creativity. Note: Error bars
represent =1 standard error of the mean. n =20 per cell

Tukey’s HSD test was used to locate the
significant differences among the four cells; the
critical mean difference at a=.05 was 5.47. Table
5 reports the six pairwise comparisons. The CBI-
high-creativity cell differed significantly from all
three other cells, including the PBL—-low-creativity
cell (MD=6.80, p=.009), the second-highest-
performing group. Within the low-creativity level,
PBL significantly outperformed CBI (MD=5.50,
p =.048), and within the PBL condition, low-

creativity students significantly outperformed high-
creativity students (MD =5.80, p =.033). The
only non-significant comparison was between
high-creativity students taught through PBL and
low-creativity students taught through CBI (MD
=-0.30, p=.999), whose means were virtually
identical. Together, these comparisons confirm
that CBI’s advantage is confined to the high-
creativity group and is reversed in the low-
creativity group.

Table S. Tukey HSD post-hoc comparisons among the four factorial cells

Comparison  Mean difference SE p 95% CI
Ai1B1 vs. A2B1 12.60* 2.08 <.001 [7.13, 18.07]
AiB1vs. AiB2 12.30* 2.08 <.001 [6.83, 17.77]
AiB1 vs. A2B> 6.80* 2.08 .009 [1.33, 12.27]
AxB1vs. AiB2 —0.30 2.08 .999 [-5.77,5.17]
AzB1 vs. A2B2 —5.80* 2.08 .033 [-11.27,—0.33]
Ai1B: vs. A2B> —5.50* 2.08 .048 [-10.97, —0.03]
Note. A =CBL A, =PBL;B =high creativity; B, =low creativity. MSE=43.33, df

=76. Critical mean difference (HSD) at4=.05=5.47. * p<.05.
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Teaching Method and ESP Writing
Achievement

The significant main effect of teaching
method indicates that, on average, systematic
engagement with authentic food-security content
was associated with stronger writing performance
than open-ended problem solving. This is
consistent with meta-analytic findings that content-
based and integrated approaches yield positive
effects on EFL writing and proficiency (Cen,
2021; Lo & Jeong, 2019) and with classroom
evidence from technical report writing, where an
adjunct CBI model supplied the knowledge base
that students needed before they could write
(Chekol etal., 2023). The present findings extend
that line of work to an ESP topic (food security)
that has not previously served as the content base
of a writing course.

One plausible mechanism concerns the
management of cognitive resources. Cognitive
load theory distinguishes the load imposed by the
material’s intrinsic complexity from the load
imposed by how instruction is organized. It
predicts that novices benefit from strong guidance
because searching for information consumes
working-memory capacity that could otherwise
be devoted to schema construction (Sweller et
al., 2019). In the CBI condition, terminology and
propositional content were pre-taught and
modeled before writing began, so learners could
allocate more capacity to language production
and text organization. In the PBL condition, by
contrast, students had to identify the problem,
locate information, negotiate group positions, and
compose all within the same instructional time.
This account also explains why the smallest
dispersion of scores occurred in the CBI-high-
creativity cell: guidance reduced the variability
introduced by differences in search strategy. Food
security therefore functioned not merely as a list
of'technical terms but as a conceptual framework
that gave learners a reason to read and write
about a recognizable social problem
(Tzoannopoulou, 2015).

Learner Creativity as a Moderating
Characteristic

Students with high creativity achieved a
higher overall mean than students with low
creativity, which is consistent with the view that
writing quality depends on the generation,
selection, connection, and elaboration of ideas
as much as on linguistic accuracy (Hyland, 2016;
Said-Metwaly et al., 2017). Learners who are
more willing to explore alternatives and to persist
with challenging tasks appear better positioned
to transform content knowledge into an organized
text. Creativity may also support flexible
vocabulary use and the ability to view a problem
from several perspectives. This ability is
particularly valuable when students explain the
causes, consequences, and possible responses
to food-security issues (Szabo-Szettele &
Karpati, 2023). Comparable score gradients by
learner characteristic have been documented in
other quantitative analyses of English performance
(Mtambo & Tshuma, 2023).

It is important, however, not to interpret this
main effect as evidence of a fixed personal
advantage. Creativity is increasingly understood
as a classroom capacity that instruction can
cultivate rather than an immutable trait
(Karwowski & Beghetto, 2019), and
interventions such as brainstorming, staged
drafting, and creative-writing activities have
improved the performance of initially less creative
EFL writers (Al-Dhamit & Al-Subh, 2019;
Harizaj & Celiku, 2020). Model-based feedback
and carefully calibrated task complexity have
produced similar benefits for lower-proficiency
and less confident writers (Mujtaba et al., 2025,
2026; Shi & Wang, 2026). The moderate size of
the creativity effect in the present data (partial ¢?
=.060) is consistent with this more malleable
interpretation.

The Crossover Interaction
The most substantial finding of the study is
the crossover interaction, which was five times
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larger than either main effect. This pattern is a
textbook instance of an aptitude—treatment
interaction: the optimal instructional method
depends on a measured learner characteristic,
and the regression lines for the two treatments
cross within the observed range of the aptitude
(Cronbach & Snow, 1977). Under such
conditions, reporting only the main effect of
method is misleading, because the average
conceals two opposing simple effects.

For highly creative learners, CBI appears
to supply rich disciplinary input that can be
expanded, reorganized, and expressed in original
ways without constraining the direction of their
ideas. The availability of authentic information may
stimulate curiosity while leaving the compositional
decisions open, which corresponds to the
conditions under which learner agency has been
linked to flow in L2 writing (Wu & Albert, 2024).
Conversely, the open-ended PBL condition may
have under-served these learners: with abundant
internal capacity for idea generation, the additional
cost of coordinating group inquiry consumed time
that could have been spent on drafting, and the
group product may have constrained individual
originality.

For learners with lower creativity, the
pattern reverses. The problem structure and
collaborative inquiry of PBL provide a clear
external purpose for writing and immediate peer
support, and a concrete problem narrows the
range of admissible responses, making it easier
to identify relevant information and to organize a
solution. Collaborative prewriting has been shown
to benefit precisely such learners by distributing
the idea-generation burden across the group
(McDonough & De Vleeschauwer, 2019);
structured peer feedback (Memari Hanjani,
2024) and writing-group arrangements (Patria &
Laili, 2021) work in the same direction, and
problem-based writing instruction has produced
comparable gains in argumentative writing
(Jumariati & Sulistyo, 2017). In the CBI

condition, by contrast, these students received
abundant content but comparatively little support
in deciding what to do with it, and the resulting
cell mean (64.80) was statistically
indistinguishable from that of highly creative
students in PBL.

The interaction therefore clarifies why
instructional comparisons should routinely include
learner characteristics. A method may produce a
favorable overall mean while functioning
differently across subgroups, and an evaluation
that stops at the main effect would recommend
CBI for a population in which half the students
are demonstrably disadvantaged by it.

Pedagogical Implications

For ESP courses, food-security content can
be organized into progressive units that move
from terminology and reading comprehension to
discussion, problem analysis, and written
communication. Teachers should select authentic
materials that are accurate but linguistically
accessible, pre-teach essential concepts, model
disciplinary text organization, and provide
formative feedback during drafting (Hyland, 2018;
Ramazani, 2024; Tang & Liu, 2018). Assessment
should evaluate both language quality and
accurate content communication, aligning the
course with the outcome-based logic now widely
adopted in competency-based curriculum reform
(Muraraneza et al., 2018).

Because the results indicate an interaction
with creativity, the practical recommendation is
not to choose between CBI and PBL but to
sequence and differentiate them. A hybrid design
in which a well-scaffolded body of food-security
content is introduced first and then applied
through carefully designed problems may
preserve the conceptual depth of CBI while
supplying the task structure and social support
associated with PBL. Within such a sequence,
teachers can vary the degree of task openness,
offer optional planning supports such as
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vocabulary banks, clustering and outlining
techniques (Wati, 2018), and model texts to
learners who need them, and use collaborative
work strategically rather than uniformly (Barkaoui,
2024; Chien, 2026; L. J. Wang, 2026; Zhao &
Wang, 2026). Corpus tools can help teachers
identify the terminology that most warrants explicit
treatment (Anthony, 2018; Jukneviciené &
Grabowski, 2018), and data-driven learning
offers one structured route into that vocabulary
(Ammari, 2025).

Limitations and Directions for Future
Research

Several limitations should be borne in mind.
First, the design was quasi-experimental: intact
classes were assigned to conditions, so
unmeasured class-level differences cannot be
excluded. However, the baseline comparison in
Table 1 found no significant disparities. Second,
creativity was dichotomized at the class median,
which discards information and reduces statistical
power relative to treating creativity as a
continuous moderator; a moderated regression
on the continuous scores would be a valuable
robustness check. Third, the study measured
post-instruction writing achievement only, without
a delayed post-test, so nothing can be said about
retention or about transfer to other ESP topics.
Fourth, the sample was drawn from a single
institution, which limits generalisability, and the
eight-week treatment period was relatively short.
Finally, although the raters were blind to condition,
the same lecturer delivered both treatments, so
differential enthusiasm cannot be entirely ruled out.

Future research should replicate the design
with larger, more diverse samples; model
creativity continuously; include delayed post-
tests; and examine whether the hybrid CBI-PBL
sequence proposed above produces more
consistent benefits across creativity levels.
Extending the design to other ESP content
domains and to technology-mediated delivery

would also help establish the boundary conditions
of the interaction reported here (Arshad et al.,
2026; Shadiev et al., 2025; L. Wang, 2026).

B CONCLUSION

This study examined how teaching method
and learner creativity jointly shape EFL writing
achievement in an ESP context built on food-
security terminology. Content-based instruction
produced a higher overall mean than problem-
based learning, F(1, 76)=5.82, p=.018, and
highly creative students outperformed less
creative students, F(1, 76) = 4.88, p = .030.
These main effects, however, were qualified by a
large crossover interaction, F(1, 76)=37.80, p
<.001, partial ¢ = .332: CBI was markedly
advantageous for highly creative students (M=
77.10), whereas PBL was more supportive for
students with lower creativity (M =70.30). The
study’s principal contribution is not identifying a
superior method, but showing that authentic
disciplinary content must be combined with
differentiated scaffolding. ESP teachers can use
food-security materials to develop both language
competence and social awareness, provided task
structure, collaboration, and support are adjusted
to learners’ creativity profiles.
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