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Abstract

Most small-scale livestock producers in Queensland keep few written records of breeding events, health treatments, or production outputs.
Without such records, informed management decisions become guesswork. This research assessed the effect of extension-delivered record-
keeping training on breeding management and production performance among 183 livestock producers in southeast Queensland. A quasi-
experimental design compared trained producers with a matched control group over a ten-month period from April 2023 to January 2024.
Producers who completed intensive training programs achieved mean record-keeping scores of 68.4%, against 27.6% for untrained
producers. A positive correlation (r = 0.72, p<0.001) emerged between record-keeping adoption and a composite production performance
index. Trained producers identified 41.7% more breeding inefficiencies in their herds and made 2.3 times more data-informed culling
decisions. Extension mentoring beyond initial workshops further improved adoption rates. These results indicate that structured record-
keeping training through extension channels can measurably improve livestock management outcomes.
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Introduction

Good records make good farmers. That simple principle,
repeated in livestock extension manuals for decades, still
struggles to gain traction among small-scale producers.
Across Australia's beef and sheep sectors, producers
managing fewer than 500 head consistently lag behind
larger operations in systematic data collection on breeding,
health, and production metrics [,

Why does this gap persist? Smaller producers often cite time
constraints, perceived complexity of record systems, and
unclear return on investment as barriers to adoption 1, Yet
evidence from North American and European livestock
industries shows that even basic record-keeping correlates
with improved breeding efficiency, earlier disease detection,
and better marketing outcomes Bl In Queensland, where
beef cattle represent the state's largest agricultural
commodity, extension services have periodically offered
record-keeping workshops. But these have typically been
one-off events with limited follow-up 1.

Recent work in New Zealand demonstrated that combining
initial training with ongoing mentorship raised record-
keeping adoption rates by 54% compared to workshops
alone Bl This staged approach aligns with adult learning
theory, which emphasizes practice, feedback, and
reinforcement over single-exposure instruction [, The
current research examined whether a structured, multi-tiered
extension training program improved record-keeping
adoption and production management among Queensland
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livestock producers. The objectives were to compare record-
keeping practices across different training intensities, assess
the relationship between adoption and production
performance, and identify factors influencing sustained
record-keeping behaviour.

Material and Methods

Material

A quasi-experimental design was used with 183 livestock
producers in southeast Queensland, recruited through
regional extension networks. Participants were categorized
into four groups based on training exposure: no training (n =
45), basic workshop attendance (n = 52), intensive program
completion (n = 48), and advanced training with mentoring
(n = 38). The research was conducted between April 2023
and January 2024 at the School of Agriculture and Food
Sciences, University of Queensland, Brisbane, Australia.
Data were collected through farm visits, structured
guestionnaires, and review of producer record systems.
Ethics clearance was obtained from the University of
Queensland Human Research Ethics Committee (Protocol
UQ-HREC/2023/089, March 2023) [,

Methods

Record-keeping adoption was measured through a 20-item
checklist covering breeding records, health treatments,
production outputs, financial transactions, and feed
management. Each item was scored on a 0-5 scale, yielding
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a maximum score of 100 converted to percentage. A
composite production performance index was calculated
from breeding efficiency, weight gain rates, and mortality
data over the research period. One-way ANOVA compared
group means, while Pearson's correlation assessed the
record-production  relationship. ~ Multiple  regression
identified factors predicting sustained adoption [,

Table 1: Mean Record-Keeping
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Ethical Considerations: All participants provided written
informed consent. Farm-level production data were treated
as commercially sensitive and stored on encrypted
university servers. Individual results were not disclosed to
third parties. Participants could opt out at any stage without
affecting their access to extension services.

Results

Scores by Training Exposure Level

Training Level n Mean (%) SD Min Max

No Training 45 27.6 9.3 8.0 46.0

Basic Workshop 52 45.8 112 22.0 69.0

Intensive Program 48 68.4 10.7 43.0 89.0

Advanced + Mentoring 38 81.2 7.9 62.0 96.0
F-value = 87.3, p<0.001

Record-keeping scores increased progressively with training
intensity (Table 1). The advanced group with mentoring
achieved the highest mean (81.2%), nearly triple the

untrained group's score (27.6%). All pairwise differences
were significant by Tukey post-hoc tests (p<0.05).

Table 2: Multiple Regression Predictors of Sustained Record-Keeping Adoption

Predictor Variable B SE Beta t p-value

Training intensity level 12.84 1.67 0.41 7.69 <0.001
Mentoring follow-up 9.37 2.13 0.28 4.40 <0.001

Producer age (years) -0.38 0.14 -0.15 -2.71 0.007

Herd size (head) 0.04 0.01 0.19 3.48 0.001

Prior digital literacy 6.21 2.08 0.18 2.99 0.003

Years in livestock farming -0.29 0.17 -0.10 -1.71 0.089

R2=0.63, Adjusted R2=0.61, F(6,176) =
49.8, p<0.001

Training intensity (B = 0.41) and mentoring follow-up (B =
0.28) were the strongest predictors of sustained adoption.
Prior digital literacy also contributed positively (f = 0.18),

while older producers showed slightly lower adoption rates
(B =-0.15). The model explained 63% of variance in record-
keeping behavior.

Record-Keeping Adoption vs. Livestock Production Performance
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Fig 1: Relationship between record-keeping adoption scores and livestock production performance index

A significant positive correlation (r = 0.72, p<0.001) linked record-keeping adoption with production performance. Producers
scoring above 60% on record-keeping consistently achieved higher production indices.
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Fig 2: Distribution of record-keeping practice scores across four training exposure levels

The box plot confirms progressive improvement with
training intensity. Variance narrowed at higher training
levels, indicating more consistent adoption among
intensively trained producers. The advanced group with
mentoring showed the tightest distribution around a high
median.

Discussion

These findings confirm that structured extension training
can substantially improve livestock record-keeping among
small-scale producers. The stepwise improvement across
training levels mirrors what Marshall and colleagues [
reported in New Zealand, where mentored producers
outperformed those receiving workshops alone. The strong
role of mentoring (B = 0.28) suggests that sustained personal
guidance helps bridge the gap between knowing what to
record and actually doing it consistently LI,

The correlation between record-keeping and production
performance (r = 0.72) is notable. Producers with better
records identified 41.7% more breeding inefficiencies,
likely because written data allowed them to spot patterns
invisible to memory alone. This aligns with Rowe and
colleagues' %  argument that information-based
management becomes increasingly valuable as herd
complexity grows.

The negative association with producer age reflects known
patterns in technology adoption research [ Older
producers may find established routines harder to change,
though the effect was modest. Digital literacy emerged as an
unexpected predictor, suggesting that comfort with
technology facilitates adoption of even paper-based record
systems by reducing perceived complexity 22,

Limitations

Self-selection into training programs may introduce bias, as
more motivated producers likely sought out intensive
options. The ten-month timeframe captures initial adoption
but not long-term persistence. Results from southeast
Queensland may not transfer to extensive rangeland
operations in northern regions with different management
constraints.
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Conclusions

Extension-delivered record-keeping training improved
livestock management practices among Queensland
producers, with effects increasing at higher training
intensities. The addition of mentoring beyond workshops
was particularly effective for sustained adoption. Record-
keeping adoption correlated positively with production
performance, supporting the practical value of data-
informed herd management. Extension programs should
move beyond one-off workshops toward structured multi-
tiered training with built-in  mentoring components.
Targeting digital literacy gaps may also improve training
effectiveness. Future research should track adoption
persistence over multiple production cycles and assess
economic returns to training investment.
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