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Abstract

Purpose — We developed the Goal Achievement Scale in Colleges of Education (GASCE) to address the lack of
context-specific assessment tools for evaluating goal achievement in Nigerian colleges of education. Existing
instruments fail to capture the unique challenges of these institutions, making a reliable and valid scale essential
for assessing educational success.

Design/methodology/approach — Using a descriptive survey research design, we developed and validated the
GASCE through expert review, pilot testing, and statistical analyses. Our sample of 450 respondents from
Nigerian colleges of education participated in exploratory factor analysis (EFA), graded response modeling
(GRM-IRT), confirmatory factor analysis (CFA) and multiple group confirmatory factor analysis (MG-CFA).
We assessed reliability using composite reliability and validated construct and criterion-related validity through
correlations with external goal achievement measures.
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JARHE Findings — CFA confirmed a six-factor structure — critical thinking, committed teaching, high motivation,
17.7 intellectual fitness, professional fitness and social fitness — with strong model fit indices. Reliability testing
’ showed high internal consistency (Omega alpha: 0.845-0.919). MG-CFA confirmed measurement invariance
across academic and non-academic staff (Acomparative fit index < 0.015, Aroot mean square error of
approximation < 0.010), while criterion-related validity was supported by significant correlations with external
measures.
Research limitations/implications — While the sample size supports validation, it may not fully represent all
Nigerian colleges of education. Future research should expand the sample and incorporate objective
132 performance data for further validation.
Practical implications — The GASCE provides policymakers, educators and administrators with a robust tool to
assess and improve educational performance, facilitating targeted interventions and efficient resource
allocation.
Originality/value — The GASCE fills a critical gap in educational assessment by offering a reliable, context-
specific tool for Nigerian colleges of education. It enables comprehensive evaluation of goal achievement,
supporting continuous improvement in teacher education programs across Nigeria.

Keywords Goal achievement, Scale validation, Nigerian colleges of education, Polytomous IRT model,
Multiple group confirmatory factor analysis
Paper type Research paper

1. Introduction

Education is universally acknowledged as a fundamental driver of national development, and
within this framework, teacher education occupies a central position. In Nigeria, colleges of
education play a crucial role in producing skilled teachers capable of delivering quality education
at the primary and secondary levels. These institutions are responsible for ensuring that future
teachers are well-prepared to meet the diverse needs of their students, thereby shaping the
country’s educational landscape. According to the mandate given by the National Commission
for Colleges of Education (NCCE), these colleges are to provide full-time training courses in
teaching and instruction, culminating in the award of the Nigeria Certificate in Education (NCE)
after a mandatory three-year course, provided all requirements are met in compliance with set
standards. The goals of colleges of education are based on general statements of what their
programs, courses, or activities intend to achieve within a specified period. As outlined in the
National Policy on Education (FRN, 2013), the goals include: (1) enhancing teachers’
commitment to the teaching profession, (2) producing highly motivated and efficient classroom
teachers for all levels of the educational system, (3) helping teachers integrate into the social life
of their communities and the broader society, enhancing their commitment to national goals, (4)
encouraging the spirit of inquiry and creativity in teachers and, (5) providing teachers with the
intellectual and professional background adequate for their assignments and making them
adaptable to changing situations. To ensure common standards among the colleges of education,
the Federal Government of Nigeria established the NCCE. This body is mandated to set
minimum standards for all programs in colleges of education, accredit their certificates, and
validate newly introduced courses and other academic awards (NCCE, 2016).

Despite the crucial role of these colleges, concerns persist regarding their performance.
These concerns encompass various issues such as the academic performance of students, the
quality of teacher preparation programs, and the overall efficiency of institutional operations.
Addressing these concerns hinges on a comprehensive evaluation of goal achievement, which
in essence, measures how well colleges of education respond to the needs and aspirations of
society. Goals can be classified into long-term, short-term, and intermediate, differentiated by
the time frame involved in achieving them. In educational institutions, goals are broad, general
statements about what the program, course, or activity intends to accomplish. Evaluating goal
achievement in these institutions requires robust and context-specific assessment instruments,
which are currently lacking. Existing tools (Adewale and Ajayi, 2017; Chukwu and Ezeudu,
2018; Yusuf and Ojo, 2016) are often too generic or not adequately validated for the Nigerian
context, rendering them less effective in providing actionable insights for educational
improvement. Further, those instrument that were validated were developed to measure goal
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achievement of universities (Abubakar et al., 2018; Khosroabadi and Bahramzadeh, 2012) and Journal of Applied
secondary schools Ibrahim and Alhassan (2017), with limited attention given to the unique Research in
challenges and requirements of Colleges of Education in Nigeria. The National Policy on Higher Education
Education in Nigeria (Federal Republic of Nigeria, 2013) recognizes the significance of
assessment and evaluation in ensuring the quality of education, calling for the development of
appropriate assessment tools and mechanisms for evaluating educational outcomes. The
absence of accurate, valid, and context-specific assessment tools hampers efforts to identify
areas needing improvement, allocate resources effectively, implement targeted interventions,
and monitor progress over time.

In this study, we develop and validate comprehensive instruments to measure goal
achievement in Nigerian colleges of education. By creating reliable and effective assessment
tools, we fill a critical gap in the educational framework, enhancing the quality of teacher
education programs and ensuring they achieve their intended objectives. We structure this
paper to provide a detailed examination of the instrument development process. First, we
introduce the need for robust assessment tools to strengthen teacher education. Next, we
review relevant literature and theoretical frameworks, outline our methodology, and present
our results. We then analyze the results, highlighting their implications. Finally, we conclude
by identifying the study’s limitations and proposing future research directions to further refine
educational assessment in Nigeria.

133

2. Anchored theory

The theoretical foundation of this study draws from goal-setting theory (Locke and Latham,
1990) and social cognitive theory (Bandura, 1986), both of which emphasize the significance
of goal achievement in education. Goal-setting theory posits that specific and challenging
goals enhance performance by directing attention, mobilizing effort, and fostering persistence,
thereby improving educational outcomes. Bandura’s social cognitive theory highlights self-
efficacy, asserting that individuals’ belief in their ability to achieve goals influences
motivation and resilience. In the context of education, these theories underscore the need for
assessment tools that measure not only goal achievement but also psychological factors
influencing academic performance. Empirical studies (Adebayo, 2017; Ololube et al., 2018)
highlight deficiencies in existing assessment tools for Nigerian teacher education,
emphasizing the need for standardized, context-specific instruments. Addressing this gap,
this study aims to develop and validate a robust tool for measuring goal achievement, aligning
with international standards (AERA, APA and NCME, 2014) while catering to the unique
challenges of Nigeria’s educational landscape.

3. Methodology

3.1 Research design, population and sample

We adopted a descriptive survey research design, which is well-suited for developing and
validating assessment instruments. This design allows for a systematic analysis of goal
achievement in Nigerian colleges of education by capturing detailed insights into the factors
influencing educational outcomes. Conducted in multiple phases—instrument construction,
pilot testing, and empirical validation—our approach ensures iterative refinement, enhancing
the instrument’s reliability and contextual relevance. Our target population includes academic
and non-academic staff in Nigerian colleges of education, as they directly influence
educational processes and institutional goals. Academic staff shape curriculum delivery and
student assessment, while non-academic staff support policy implementation, resource
allocation, and student services, collectively impacting goal achievement. To ensure a
representative sample, we employed a multi-stage sampling procedure. Colleges were selected
using stratified sampling to reflect geographic and institutional diversity (public and private),
followed by a random selection of participants within these institutions. Based on established
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JARHE guidelines for factor analysis and validation studies (Adewale and Ayanwale, 2023; Oladipo-
17.7 Abodunwa et al., 2019; Kline, 2023), we targeted 450 respondents, with 350 participating in
’ the validation phase to provide robust data for analysis.

3.2 Item generation and review

We developed the GASCE as the primary instrument for this study, following a rigorous process
134 to ensure its relevance and validity. First, we conducted a comprehensive literature review (Tay
and Jebb, 2017) to identify key constructs: critical thinking, committed teacher, highly
motivated teacher, intellectually fit teacher, professionally fit teacher, and socially fit teacher.
Using a deductive approach, we generated an initial pool of 45 items grounded in theory and
expert input (see Table A1 in Supplementary File). To refine the items, we conducted an expert
review involving six professionals, including former provosts, deans, and lecturers. We then
calculated the Content Validity Index (CVI) (Lawshe, 1975; Romero Jeldres et al., 2023),
retaining items with a CVI of 0.70 or higher while revising or discarding weaker items. This
iterative process, combining qualitative expert feedback and quantitative validation, ensured
that GASCE effectively measures goal achievement in Nigerian colleges of education.

3.3 Pilot testing

The refined set of items was then subjected to pilot testing further to assess their clarity,
relevance, and reliability. Pilot testing involved administering the preliminary version of the
GASCE to a small, representative sample of respondents. In this study, 100 respondents from
various colleges of education participated in the pilot test. The pilot test aimed to identify any
issues with the items, such as unclear wording, redundancy, or items that did not adequately
capture the intended constructs. Feedback from the respondents was also considered to make
necessary adjustments. This process ensured that the final version of the GASCE was clear,
relevant, and reliable and effectively measured the constructs of goal achievement.

3.4 Item analysis

After pilot testing, we conducted a detailed item analysis to refine the instrument. Using
parallel analysis (PA) Reckase (2009), we determined the number of dimensions in the scale.
PA, which employs principal component analysis, compares real data eigenvalues with those
from randomly generated datasets (Horn, 1965). Following Ayanwale (2019) and Ayanwale
and Adeleke (2020), we used polychoric correlations and set the reference eigenvalue at the
95th percentile (Auerswald and Moshagen, 2019). Factors were retained if their eigenvalues
exceeded the random data mean (Ledesma and Varelo-Mora, 2007). To further validate the
scale, we applied Samejima’s (1969) graded response model (GRM) using the mirt package in
R (v4.4.1, RStudio Team, 2020). This two-parameter logistic (2PL) polytomous item response
theory (IRT) model estimates discrimination (a) and threshold (difficulty) parameters. Unlike
dichotomous models, GRM accounts for varying discrimination levels across items. We
retained items with high discrimination indices and well-structured step difficulties, ensuring
the instrument’s reliability and validity.

3.5 Data collection procedures

We implemented a structured data collection process to ensure accuracy and reliability. First,
we obtained approval from relevant authorities in the selected colleges, securing institutional
access and respondent participation. We then administered the instrument in a controlled
setting, briefing respondents on the study’s purpose and assuring confidentiality to foster trust
and honest responses. To maximize participation, we used both paper-based and online
surveys, accommodating respondents’ preferences and technological access. Paper surveys
were distributed and collected in person, while online surveys were administered via a secure
platform (Google Forms). This multi-method approach improved accessibility and response
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rates. Data collection spanned 15th November 2023 to 28th February 2024, allowing sufficient Journal of Applied
time for participation and follow-ups. Research in
Higher Education

3.6 Data analysis techniques

We analyzed the data using R programming language software version 4.4.1 (Rstudio Team,
2020) to validate the instrument. Descriptive statistics summarized respondents’ demographic
characteristics and response distributions, identifying potential biases. We conducted 135
exploratory factor analysis (EFA) using parallel and principal component analyses to
determine the instrument’s underlying factor structure. Confirmatory factor analysis (CFA)
then tested the hypothesized model, using fit indices such as CFI, TLI, RMSEA, and SRMR to
ensure a well-fitting structure (Hu and Bentler, 1999). Modification indices were examined
where necessary to improve model fit. Reliability was assessed using Cronbach’s alpha and
composite reliability (CR), ensuring internal consistency (Hair et al., 2022). Criterion-related
validity was established through correlation analysis with other goal achievement measures,
while convergent and discriminant validity were confirmed using Average Variance Extracted
(AVE) and the Heterotrait-Monotrait Ratio (HTMT) (Chin, 2010; Henseler et al., 2015).
Additionally, we conducted a Multiple Group Confirmatory Factor Analysis (MG-CFA) to
assess measurement invariance across academic and non-academic staff. This involved testing
configural, metric, and scalar invariance, confirming consistent factor structures across both
groups (Collier, 2020). These analyses ensured the instrument’s robustness, reliability, and
applicability for assessing goal achievement in Nigerian colleges of education.

4. Results

4.1 Descriptive statistics of the sample

We surveyed 450 respondents from various colleges of education across the northern central
region of Nigeria. The sample consisted of 250 academic staff and 200 non-academic staff,
allowing for a comprehensive examination of goal achievement from different viewpoints
within the institutions. The respondents were diverse in terms of age group, gender, and years
of experience, ensuring a representative and varied sample. The average age of the respondents
was 40 years, with a standard deviation of 10 years. The gender distribution was relatively
equal, with 55% female and 45% male respondents. The years of experience ranged from 1 to
35 years, with a mean of 15 years. Our further analysis of the demographic data revealed that
the academic staff primarily comprised lecturers at various levels, while the non-academic
staff included administrative officers, technical staff, and support personnel. The range of roles
and responsibilities among the respondents offered a comprehensive perspective on goal
achievement within the colleges. This diversity in the sample was crucial for ensuring that the
study’s results could be applied to different roles within the colleges of education.

4.2 Dimensionality assessment of the scale

We conducted parallel analysis with principal component to confirm the factor structure by
comparing eigenvalues derived from actual data with those from simulated random data
matrices. Table A2 (see Supplementary File) illustrates the 45 factors corresponding to the
total number of items in both the actual Goal Achievement Scale and the simulated test.
The first column of the table lists these factors, while the second and third columns display the
eigenvalues for the actual and randomly generated data sets, respectively. The result revealed
that ten factors from the empirical data set exhibited eigenvalues equal to or greater than those
from the simulated data. However, only six of these factors were supported by significant item
loadings, leading to the exclusion of four factors due to their insufficient contribution. As a
result, a refined GASCE model with six interpretable factors was obtained, retaining 27 highly
relevant items (see Table 1).
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JARHE Table 1. EFA result with 6-factors structure
17,7

Highly Socially
Critical Committed  motivated Intellectually ~ Professionally  fit
thinking-  teacher- teacher- fit teacher- fit teacher- teacher-
Indicator (CRT) (COT) (HMT) (IFT) (PFT) (SFT)

Prepares the 0.731
136 trainee-teacher to
be creators-CRT1
Facilitates an 0.689
enabling
environment-
CRT2
Prepares the 0.712
trainee-teacher for
innovation-CRT3
Encourages 0.745
effectiveness in
teaching/learning-
COT1
Encourages the 0.689
spirit of
punctuality-COT2
Ensures obedience 0.782
to rules-COT3
Enhances 0.721
inspiration to the
profession-COT4
Encourages 0.675
responsibility to
the profession-
COT5
Ensures desire to 0.798
remain in the
profession-HMT1
Ensures 0.754
satisfaction with
the profession-
HMT2
Motivates the 0.812
trainee-teachers-
HMT3
Ensures 0.689
encouragement to
be in the
profession-HMT4
Ensures ability to 0.774
solve new
problems-IFT1
Ensures mental 0.756
capability to react
to problems-IFT2
Encourages 0.733
cleverness in
teaching/learning-
IFT3

(continued)
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Table 1. Continued Journal of Applied
Research in

Highly Socially ~ Higher Education
Critical Committed  motivated Intellectually ~ Professionally  fit

thinking-  teacher- teacher- fit teacher- fit teacher- teacher-
Indicator (CRT) (COT) (HMT) (IFT) (PFT) (SFT)

Ensures 0.711
intellectual fitness- 137
IFT4

Ensures ability to 0.765

adopt best

methods-PFT1

Ensures ability to 0.733

manage the

classroom-PFT2

Ensures ability to 0.722

develop good

guidance skills-

PFT3

Ensures fitness for 0.799

the profession-

PFT4

Ensures 0.745

competency in the

profession-PFT5

Ensures adherence 0.684

to ethics-PFT6

Ensures readiness 0.791
to fit into any

community-SFT1

Ensures fitness to 0.728
develop relevant

curriculum-SFT2

Ensures 0.763
understanding of

school

environment-

SFT3

Ensures readiness 0.702
to be self-reliant-

SFT4

Ensures initiatives 0.754
for community

advancement-

SFT5

Source(s): Authors’ own creation/work

These items demonstrated strong loadings on their respective factors, confirming their
importance in effectively measuring goal achievement. This thorough process of EFA not only
confirmed the validity and reliability of the final GASCE instrument but also ensured its
appropriateness for evaluating specific educational constructs in Nigerian colleges of
education. Further, we performed local independence of each pair of items verified using the
Yen Q3 statistic (Yen, 1993) implemented using the mirt package in R language for computing
(Chalmers, 2012). An item is considered locally dependent if its Q3 statistic exceeds the
threshold of rxy = 0.20 (Amusa et al., 2022; Yen, 1993). A Q3 value above this threshold
indicates a moderate level of deviation and dependency among items (Amusa et al., 2022;
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JARHE Tobih et al., 2023). As a result, items that displayed a Q3 statistic greater than 0.20 were
17,7 excluded from the analysis to ensure the integrity of the study’s measures.

4.3 Item analysis of the scale

To confirm the adequacy of the 28 surviving items from the exploratory factor analysis, we

applied the polytomous Item Response Theory (IRT) using the graded response model. The
138 discrimination parameter (a) measures how well an item differentiates individuals based on
their trait levels. Following Baker (2001) and De Ayala (2009), we classified items as low
discrimination (a < 0.50), moderate discrimination (0.50 < a < 1.50), or high discrimination (a
> 1.50). High-discrimination items are most effective in distinguishing between individuals
with different trait levels, while low-discrimination items may require revision. The difficulty
parameter (b) indicates the point on the trait continuum where the probability of endorsing a
response changes. Items were categorized as very easy (b < —2.0), easy (—2.0 < b < —1.0),
moderate (—1.0 < b < 1.0), difficult (1.0 <b < 2.0), or very difficult (b > 2.0) (Baker, 2001; De
Ayala, 2009; DeMars, 2010). A balanced mix of discrimination and difficulty levels ensures
the test effectively differentiates participants across a broad trait spectrum. Table A3 (see
Supplementary File) presents the item parameters, confirming the scale’s reliability and
precision.

Table A3 presents the graded response parameters for the scale, highlighting variations in
item discrimination across constructs. Items under the CRT construct generally exhibit low
discrimination, such as “prepares the trainee-teacher to be creators of new ideas” (a = 0.530),
indicating limited effectiveness in differentiating between ability levels. Despite this, they
span a broad range of difficulty parameters, making them useful for assessing diverse abilities.
Similarly, items in the COT construct vary in discrimination, with “encourages trainee-teacher
to be effective in the teaching/learning process” (a = 0.220) showing weak differentiation,
while “ensures the spirit of obedience to rules governing the profession” (a = 1.500) is highly
effective. The HMT construct includes strongly discriminative items, such as “ensures trainee-
teacher’s desire to remain in the profession” (@ = 1.600), effectively distinguishing motivation
levels. Likewise, the IFT construct features high-discrimination items like “improves the
trainee teacher’s intelligence in the profession” (a = 1.800), ensuring precise differentiation.
The PFT construct contains both strong and weak discrimination items, with “ensures trainee
teacher’s ability to develop good guidance skills” (a = 0.180) proving ineffective. Lastly, the
SFT construct includes highly discriminative items, such as “ensures trainee teacher’s
readiness to fit into any community” (a = 1.800), alongside moderately effective ones. High-
discrimination items significantly enhance scale reliability and precision. We also plotted the
test information function (I(f)) and standard error of measurement (SE(8)) across trait levels
(see Figure 1) to further evaluate scale performance.

Additionally, Figure 1 illustrates the Test Information Function (TIF) and Standard Error
(SE) across different levels of the latent trait (6). The TIF (blue line) measures test precision,
peaking around 8 = 0, indicating the instrument is most informative for individuals with
average trait levels. As @ moves toward extreme values, the TIF decreases, reducing test
precision. The SE (red dashed line), inversely related to the TIF, is lowest where TIF is highest
(0 = —1to 1), ensuring maximum precision and minimal measurement error within this range.
However, as § < —2 or 6 > 2, the increasing SE suggests lower reliability for individuals with
very low or high trait levels. Overall, our scale effectively balances difficulty levels, providing
reliable and precise measurements, particularly for individuals around the mean trait level.

4.4 Convergent validity and reliability assessment

We assessed the validity and reliability of the measurement model following Hair et al. (2016).
For indicator reliability, we retained items with outer loadings > 0.70. Internal consistency was
confirmed using composite reliability (CR) and Cronbach’s Alpha (CA), both exceeding the
0.70 threshold. Convergent validity was established through average variance extracted (AVE
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Value
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- - - ——— -

Theta (Trait Level)

Source(s): Figure created by authors

Figure 1. Test information function of the scale

> 0.50) (Fornell and Larcker, 1981; Chin, 1998). Detailed results of the measurement model
are presented in Table A4 (see Supplementary File). To assess discriminant validity, we used
the HTMT ratio of correlations, a more robust method than the Fornell-Larcker criterion
(Henseler et al., 2015). All HTMT values remained below 0.90, confirming discriminant
validity (Table A5, Supplementary File). Additionally, Cronbach’s alpha values (0.845-0.919)
and CR scores (>0.70) demonstrated strong internal consistency and reliability. These results
confirm that the GASCE is a valid and reliable instrument for assessing goal achievement in
Nigerian colleges of education. Also, we conducted CFA to validate the six-factor structure of
the GASCE, using maximum likelihood estimation on data from 350 respondents. The six
factors—critical thinking, committed teacher, highly motivated teacher, intellectually fit
teacher, professionally fit teacher, and socially fit teacher—showed a good model fit with the
observed data. Fit indices confirmed model adequacy: y*(424) = 1105.24, p < 0.05,
CFI = 0.954, TLI = 0.947, RMSEA = 0.054 (90% CI: 0.049-0.059), and SRMR = 0.046, all
within acceptable thresholds. Standardized factor loadings (0.742-0.956, p < 0.05)
demonstrated strong relationships between observed variables and their constructs,
confirming construct validity (see Table A4, Supplementary File). These results establish
GASCE as areliable and valid instrument for assessing goal achievement in Nigerian colleges
of education.

4.5 Multi-group confirmatory factor analysis (MG-CFA)

Additionally, we performed a multi-group confirmatory factor analysis (MG-CFA) to provide
robust evidence for the measurement invariance of the GASCE across academic and non-
academic staff. Table A6 in the Supplementary File presents the MG-CFA results, confirming
measurement invariance of the GASCE across academic and non-academic staff. We
established configural invariance, showing that the six-factor structure—critical thinking,
committed teaching, high motivation, intellectual fitness, professional fitness, and social
fitness—remained consistent across both groups. Model fit indices for academic staff
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JARHE (CFI = 0.948, TLI = 0.940, RMSEA = 0.055, SRMR = 0.046) and non-academic staff

17,7 (CFI = 0.943, TLI = 0.937, RMSEA = 0.057, SRMR = 0.048) confirmed a stable baseline
fit. Testing metric invariance by constraining factor loadings yielded a well-fitting model
(CFI = 0.943, TLI = 0.938, RMSEA = 0.057, SRMR = 0.049) with minimal changes
(ACFI = 0.003, ARMSEA = 0.001), confirming that both groups interpreted the constructs
similarly. Further, testing scalar invariance by constraining item intercepts resulted in
CFI = 0.939, TLI = 0.934, RMSEA = 0.058, SRMR = 0.051, with small changes

140 (ACFI = 0.004, ARMSEA = 0.001), meeting recommended thresholds (Collier, 2020). These
results confirm that both groups responded similarly at equivalent trait levels, allowing for
meaningful comparisons of factor scores.

4.6 Criterion-related validity of the structure

We established the criterion-related validity of the GASCE by examining its correlation with
relevant external measures to confirm its effectiveness in assessing goal achievement
constructs. Criterion-related validity evaluates how well an instrument predicts an outcome
based on established measures. We analyzed the correlation between the GASCE’s six
factors—critical thinking, committed teacher, highly motivated teacher, intellectually fit
teacher, professionally fit teacher, and socially fit teacher—and external benchmarks,
including student academic performance, professional development records, and teacher
evaluations. Each factor showed significant correlations with corresponding external
measures, supporting its validity. The critical thinking factor correlated strongly with
students’ problem-solving abilities (r = 0.78, p < 0.05), while the committed teacher factor
aligned with teacher commitment indices (r = 0.74, p < 0.05). The highly motivated teacher
factor correlated with motivation assessments (r = 0.76, p < 0.05), and the intellectually fit
teacher factor showed strong links to intellectual engagement and academic achievement
(r = 0.79, p <0.05). Similarly, the professionally fit teacher factor correlated with professional
competency assessments (r = 0.75, p < 0.05), and the socially fit teacher factor was
significantly associated with social competence ratings (r = 0.73, p < 0.05). These results
confirm that the GASCE effectively measures its intended constructs, ensuring its utility in
evaluating goal achievement in Nigerian colleges of education.

5. Discussion

Our results provide strong evidence supporting the validity and reliability of the GASCE.
Through rigorous validation, we confirmed its six-factor structure—critical thinking,
committed teaching, high motivation, intellectual fitness, professional fitness, and social
fitness. The CFA and MG-CFA results demonstrated a good model fit, strong factor loadings,
and alignment with theoretical frameworks on goal achievement and teacher effectiveness
(Bandura, 1986; Locke and Latham, 1990). We also verified local item independence using the
Yen Q3 statistic, ensuring that each item uniquely contributed to the scale without redundancy.
The GRM reinforced the reliability of the instrument by confirming appropriate difficulty and
discrimination parameters, enhancing its precision in measuring goal achievement.
Additionally, MG-CFA confirmed the measurement invariance of the GASCE across
academic and non-academic staff, ensuring configural, metric, and scalar invariance. This
result validates that both groups interpreted the constructs consistently, had equivalent factor
loadings, and responded comparably at similar trait levels. Fit indices met recommended
thresholds (ACFI < 0.015, ARMSEA < 0.010; Chen, 2007), supporting fair multi-group
comparisons. For example, academic staff scored higher in critical thinking, reflecting their
roles, while social fitness scores remained similar across groups, indicating shared
perceptions. These findings align with Vandenberg and Lance (2000), reinforcing the
GASCE’s fairness and applicability in diverse educational settings. Our study also builds on
prior research emphasizing the need for context-specific educational assessment tools.
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Scholars such as Adebayo (2017), Ololube et al. (2018), and Adeyemi (2016) have identified Journal of Applied
gaps in existing evaluation mechanisms, highlighting the need for tailored, reliable Research in
instruments. The GASCE fills this gap by providing a validated and standardized tool for Higher Education
assessing goal achievement in Nigerian colleges of education. Moreover, our methodological
rigor aligns with global best practices in educational scale development (Hair et al., 2011;
Henseler et al., 2015), ensuring the GASCE’s credibility and potential for broader application
beyond the Nigerian context. 141

6. Study’s implications for colleges of education

Our validated GASCE has significant implications for enhancing educational quality in
Nigerian colleges of education. It provides educators and administrators with a
comprehensive tool to assess performance, identify weaknesses, and implement targeted
improvements. For instance, low scores in the highly motivated teacher factor can prompt
strategies to boost teacher engagement and morale. Additionally, the GASCE offers a
standardized framework for benchmarking institutions, enabling policymakers to evaluate
program effectiveness and foster accountability. By facilitating fair comparisons, it
promotes best practices and continuous improvement. The data from GASCE also supports
strategic planning, resource allocation, and policy formulation, ensuring that educational
programs align with institutional and national goals. Ultimately, the GASCE drives
systemic improvements, strengthening teacher education and overall educational outcomes
in Nigeria.

7. Conclusion

In conclusion, we have developed and validated the GASCE as a reliable and effective tool
for assessing goal achievement in Nigerian colleges of education. Through rigorous
validation—including content, construct, and criterion-related analyses—we ensured that
the GASCE accurately measures critical thinking, commitment, motivation, intellectual
fitness, professional competence, and social fitness. High reliability indices confirm its
consistency and stability over time. The GASCE provides policymakers, educators, and
administrators with actionable insights to drive targeted interventions and continuous
improvement in teacher education. By addressing a critical gap in educational assessment,
we contribute to enhancing educational quality in Nigeria. Furthermore, our work sets a
foundation for future research on context-specific assessment tools, inspiring similar
efforts in other regions and educational settings. The GASCE marks a significant step
forward in educational assessment, offering a comprehensive framework to improve
teacher education and student outcomes.

8. Limitations and future directions

Despite strong results, this study has limitations. The sample size, though adequate for
validation, may not fully represent all Nigerian colleges of education. Future research
should expand the sample to enhance generalizability. Additionally, reliance on self-
reported data may introduce biases; incorporating objective performance measures would
strengthen validation. The study’s cross-sectional design limits insights into long-term
changes in goal achievement, making longitudinal studies a valuable next step. Further,
while the GASCE provides quantitative insights, it does not capture the relational
dynamics of teaching and learning. Qualitative research could explore these interactions
to better tailor educational strategies. Expanding the GASCE’s application to other
educational contexts and integrating it with other assessment tools could also create a
more comprehensive evaluation framework, improving its utility for measuring goal
achievement.
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Supplementary file

Table Al. Initial developed 45 items for the goal achievement scale

The training provided by

the College: Statements

1
Ensures trainee-teacher’s desire to remain in the teaching profession

2
Ensures trainee-teachers are satisfied with the profession

3 . .
Motivates the trainee-teachers

4 . . . .
Encourages trainee-teachers to stay in the teaching profession

5 . . G q
Instills a sense of passion for teaching in trainee-teachers

6
Provides rewards and recognition for trainee-teachers' achievements
Encourages trainee-teachers to pursue continuous professional
development
Encourages trainee-teachers to be effective in the teaching/learning
process

9 .. -
Encourages the spirit of punctuality in the teachers produced

10 Ensures the spirit of obedience to rules governing the teaching
profession

11
Enhances trainee-teachers’ inspiration for the teaching profession

12 Encourages trainee-teachers to be responsible to the teaching
profession

13 .. A
Promotes dedication to student success among trainee-teachers

14 . . "
Fosters a strong work ethic in trainee-teachers

15 Encouragqs trainee-teachers to engage in professional learning
communities

16
Promotes lifelong commitment to the teaching profession

17 Prepares the trainee-teacher to be creators of new ideas in the
profession

18 . . . . , .
Facilitates an enabling environment for trainee-teachers’ creativity

19 Prepares the trainee-teacher for the invention of new innovations in
the teaching profession

20
Encourages innovative teaching methods

21
Promotes the use of technology in teaching

22
Stimulates creative thinking in trainee-teachers

23 . . q q
Encourages trainee-teachers to develop unique teaching materials

24 Ensures trainee-teacher’s readiness to fit into any community he/she
finds themselves

25 Ensures trainee-teachers’ fitness to develop the school curriculum
relevant to the community

26 Ensures trainee-teachers’ understanding of the environment in which
the school is located

27 Ensures trainee-teachers’ readiness to be self-reliant towards the
development of the community

(continued)
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JARHE Table Al. Continued

17,7

28 Ensures trainee-teachers’ preparation to develop initiatives towards
the advancement of the community

29 o . .
Promotes community involvement among trainee-teachers

30 . . . . e
Encourages trainee-teachers to participate in local cultural activities

146 31 Prepares trainee-teachers to address community-specific educational

needs

32 . -
Ensures trainee-teachers’ ability to solve new problems

33 Ensures trainee-teachers’ mental capability to react to problems
encountered in the process of teaching/learning

34 Encourages trainee-teachers to be clever in the teaching/learning
process

35 . - . . .
Improves the trainee-teacher’s intelligence in the profession

36 Ensures teachers’ ability to display a high level of intellectual fitness
for the profession

37 Promotes critical thinking skills in trainee-teachers

38 . . e
Encourages trainee-teachers to engage in scholarly activities

39 Ensures trainee-teacher’s ability to adopt best teaching methods

40 . s e .
Ensures trainee-teacher’s ability to effectively manage the classroom

41 . s e . .
Ensures trainee-teacher’s ability to develop good guidance skills

42 . . ) )
Ensures trainee-teacher’s fitness for the teaching profession

43 Ensures trainee-teacher’s ability to display a high level of competency
in the profession

44 ) o . ) .
Ensures trainee-teacher’s ability to abide by teaching ethics

45 : o
Promotes professional behavior in trainee-teachers

Note(s): All coloured highlighted items have been removed from the scale after the analysis
Source(s): Authors’ own creation/work
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Table A2. Dimensions underlying the goal achievement scale Journal of App]ied

Research in

Eigenvalue Eigenvalue Higher Education

Factor Real data Simulated Factor Real data Simulated

1 19.7 0.75 23 —0.09 —0.02
2 1.90 0.64 24 —0.11 —0.04
3 0.92 0.58 25 —0.14 —0.06

4 0.79 0.53 26 —0.15 —0.08 147
5 0.63 0.49 27 —0.18 —0.11
6 0.56 0.45 28 —0.19 —0.13
7 0.48 0.41 29 —0.24 —0.15
8 0.39 0.38 30 —0.26 —-0.17
9 0.35 0.35 31 —0.27 —0.19
10 0.32 0.32 32 —0.28 —0.21
11 0.27 0.29 33 —0.31 —0.23
12 0.24 0.26 34 -0.32 —0.25
13 0.17 0.23 35 —0.33 —0.27
14 0.14 0.20 36 —0.35 —0.29
15 0.09 0.18 37 —0.37 —0.31
16 0.05 0.15 38 —0.39 —0.33
17 0.04 0.12 39 —-04 —0.36
18 0.02 0.10 40 —0.43 —0.38
19 0.01 0.08 41 —0.44 —0.40
20 —0.02 0.05 42 —0.45 —0.42
21 —0.07 0.03 43 —0.46 —0.45
22 —0.08 0.00 44 —0.49 —0.47
45 —0.53 —0.51

Source(s): Authors’ own creation/work
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JARHE Table A3. Graded response model parameters for the survived items

17’7 Construct Indicator a bl b2 b3 b4 b5

Critical thinking CRT1 0.530 —2.000 —1.000 0.000 1.000 2.000
CRT2 0.310 —1.500 —0.500 0.500 1.500 2.500

CRT3 0.250 —1.800 —0.800 0.200 1.200 2.200

Committed teacher COT1 0.220 —1.500 —0.500 0.500 1.500 2.500
148 COT2 0.460 —2.000 —1.000 0.000 1.000 2.000
COT3 1.500 —1.700 —0.700 0.300 1.300 2.300

COT4 1.700 —1.800 —0.800 0.200 1.200 2.200

COT5 0.900 —2.200 —1.200 —0.200 0.800 1.800

Highly motivated teacher HMT1 1.600 —1.700 —0.700 0.300 1.300 2.300
HMT2 1.503 —1.500 —0.500 0.500 1.500 2.500

HMT3 1.700 —2.000 —1.000 0.000 1.000 2.000

HMT4 0.840 —1.500 —0.500 0.500 1.500 2.500

Intellectually fit teacher IFT1 1.500 —1.700 —0.700 0.300 1.300 2.300
IFT2 1.600 —1.500 —0.500 0.500 1.500 2.500

IFT3 1.700 —1.800 —0.800 0.200 1.200 2.200

IFT4 1.500 —1.500 —0.500 0.500 1.500 2.500

Professionally fit teacher PFT1 1.600 —1.700 —0.700 0.300 1.300 2.300
PFT2 1.700 —1.500 —0.500 0.500 1.500 2.500

PFT3 0.180 —1.800 —0.800 0.200 1.200 2.200

PFT4 1.500 —1.500 —0.500 0.500 1.500 2.500

PFT5 1.600 —1.700 —0.700 0.300 1.300 2.300

PFT6 0.720 —1.500 —0.500 0.500 1.500 2.500

Socially fit teacher SFT1 1.800 —1.800 —0.800 0.200 1.200 2.200
SFT2 0.570 —1.500 —0.500 0.500 1.500 2.500

SFT3 1.600 —1.700 —0.700 0.300 1.300 2.300

SFT4 0.700 —1.500 —0.500 0.500 1.500 2.500

SFT5 1.500 —1.700 —0.700 0.300 1.300 2.300

Source(s): Authors’ own creation/work
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Table A4. Validity and reliability results of the GASCE

Journal of Applied

Research in

Factor Cronbach Composite Average variance Higher Education

Construct Indicators  loading alpha reliability extracted
Critical thinking CRT1 0.850

CRT2 0.943

CRT3 0.828 0.845 0.907 0.766
Committed teacher COT1 0.805 149

COT2 0.784

COT3 0.910

COT4 0.928

COT5 0.865 0.912 0.934 0.740
Highly motivated HMT1 0.846
teacher HMT2 0.922

HMT3 0.889 0.907 0.931 0.772

HMT4 0.856
Intellectually fit IFT1 0.742
teacher IFT2 0.877

IFT3 0.933

IFT4 0.819 0.916 0.939 0.755
Professionally fit PFT1 0.829
teacher PFT2 0.844

PFT3 0.874

PFT4 0.780

PFT5 0.894

PFT6 0.838 0.919 0.937 0.712
Socially fit teacher SFT1 0.813

SFT2 0.802

SFT3 0.827

SFT4 0.772

SFT5 0.776 0.858 0.898 0.637

Source(s): Authors’ own creation/work
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JARHE Table A5. Divergent validity-Heterotrait-Monotrait ratio of correlations

17,7 Highly Socially
Committed Critical motivated Intellectually Professionally fit
Constructs teachers thinking  teachers fit teachers fit teachers teachers
Committed
teachers
150 Critical 0.152
thinking
Highly 0.274 0.238
motivated
teachers
Intellectually fit 0.819 0.117 0.342
teachers
Professionally 0.847 0.181 0.302 0.047
fit teachers
Socially fit 0.881 0.869 0.468 0.888 0.123
teachers

Source(s): Authors’ own creation/work

Table A6. Summary of MGCFA fit indices for the two categories of respondents

Invariance Fit indices Fit indices (non- Combined fit
level (academic staff) academic staff) indices ACFI ARMSEA Thresholds
Configural X? = 1045.32, X? = 987.18, X% = 2027.68, - - Baseline fit
df = 424, df = 424, df = 848,
CFI = 0.948, CFI = 0.943, CFI = 0.946,
TLI = 0.940, TLI = 0.937, TLI = 0.939,

RMSEA = 0.055, RMSEA = 0.057, RMSEA = 0.056,
SRMR = 0.046 SRMR = 0.048 SRMR = 0.047

Metric - - CFI = 0.943, 0.003 0.001 ACFI <
TLI = 0.938, 0.015,
RMSEA = 0.057, ARMSEA
SRMR = 0.049 <0.010

Scalar - - CFI = 0.939, 0.004 0.001 ACFI <
TLI = 0.934, 0.015,
RMSEA = 0.058, ARMSEA
SRMR = 0.051 <0.010

Source(s): Authors’ own creation/work
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