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Abstract 

This study examined the predictive power of Artificial Intelligence (AI)-generated formative assessments on 

students’ academic achievement in Statistics among NCE students at the Federal College of Education 

(Technical), Isu, Ebonyi State. The study combined theoretical and empirical approaches to explore how AI-

based formative assessment tools influence and forecast students’ learning outcomes. Theoretically, the study 

was grounded in Constructivist Learning Theory and the Learning Analytics Framework, highlighting the 

role of adaptive feedback in promoting learning. A correlational and quasi-experimental design was 

employed. The population consisted of 230 NCE students offering Statistics, out of which a stratified random 

sample of 100 students participated. Two instruments were used: the AI-Generated Formative Assessment 

Test (AIFAT) and the Statistics Achievement Test (SAT). Data were analyzed using Pearson correlation, linear 

regression, and independent t-tests. Findings revealed a strong Reliability analysis using Cronbach’s Alpha 

produced coefficients of 0.86 for AIFAT and 0.79 for SAT, indicating high internal consistency and positive 

correlation (r = 0.73, p < 0.05) between AI-generated formative scores and academic achievement. 

Regression analysis indicated that AI-generated assessments predicted 54% of the variance in students’ 

achievement (R² = 0.54).. The study concludes that AI-based formative assessment systems enhance prediction 

accuracy, personalized learning, and academic performance. It recommends the integration of AI-driven 

formative tools in teacher education to improve assessment efficiency and student success in Statistics. 

Keywords: Artificial Intelligence, Formative Assessment, Predictive Analytics, Statistics Education, Academic 

Achievement. 

Background to the Study 

Education in the 21st century is increasingly data-driven, with Artificial Intelligence (AI) emerging as a 

transformative force reshaping teaching, learning, and assessment (Holmes et al., 2021). The ability of AI to 

analyze learning behaviors, identify patterns, and provide adaptive feedback has opened new opportunities for 
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improving educational outcomes (Luckin et al., 2016). In particular, AI’s predictive analytics capabilities 

enable educators to forecast students’ future performance and provide timely interventions. 

Formative assessment is a vital part of the instructional process. It provides continuous feedback to learners 

and teachers, helping identify learning gaps and guiding improvement (Black & Wiliam, 1998). However, 

traditional formative assessments are often limited by manual grading, inconsistency, and time delays (Sadler, 

2010). AI-generated formative assessments, on the other hand, can automate item generation, instant scoring, 

and personalized feedback, thereby increasing efficiency and reliability (Ng & Park, 2021). 

In the Nigerian context, students’ achievement in Statistics has remained suboptimal due to anxiety, abstract 

content, and poor instructional feedback (Audu & Yusuf, 2020). Integrating AI-generated formative 

assessments could potentially address these issues by providing adaptive learning experiences and real-time 

progress tracking. Yet, little empirical evidence exists on the predictive power of such assessments in Nigerian 

Colleges of Education. 

Problem Statement 

Despite the growing attention to AI in education, most applications in Nigerian tertiary institutions remain 

limited to administrative and instructional support rather than predictive analytics or formative evaluation. 

Many lecturers rely on traditional assessment methods that fail to provide real-time feedback or predict 

students’ final performance. Consequently, a gap exists in understanding how AI-generated formative 

assessments can serve as early predictors of academic achievement in Statistics. 

Purpose of the Study 

The purpose of this study is to determine the predictive power of AI-generated formative assessments on 

students’ academic achievement in Statistics. 

Objectives of the Study 

1. To determine the relationship between AI-generated formative assessment scores and students’ academic 

achievement in Statistics. 

2. To examine the extent to which AI-generated formative assessment scores predict students’ final 

achievement in Statistics. 
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3. To compare the performance of students exposed to AI-generated formative assessments and those using 

traditional formative assessments. 

Research Questions 

1. What is the relationship between AI-generated formative assessment scores and students’ academic 

achievement in Statistics? 

2. To what extent do AI-generated formative assessments predict students’ academic achievement? 

3. Is there any significant difference between the mean achievement scores of students assessed using AI-

generated formative assessments and those assessed using traditional formative methods? 

Hypotheses 

H₁: There is no significant relationship between AI-generated formative assessments and students’ academic 

achievement. 

H₂: AI-generated formative assessments do not significantly predict students’ academic achievement in 

Statistics. 

H₃: There is no significant difference in achievement between students exposed to AI-based and traditional 

formative assessments. 

2. Literature Review 

Concept of Artificial Intelligence in Education 

AI refers to computational systems that mimic human cognitive processes such as learning, reasoning, and 

problem-solving (Russell & Norvig, 2020). In education, AI is applied through adaptive learning systems, 

intelligent tutoring, and assessment automation (Zawacki-Richter et al., 2019). These systems analyze learner 

behavior to deliver customized learning experiences and predict future performance (Ifenthaler & Yau, 2020). 

AI’s potential in formative assessment lies in its ability to identify learning gaps and recommend targeted 

interventions based on data analytics. Studies have shown that AI-driven platforms like ALEKS and Smart 

Sparrow enhance learning outcomes by providing immediate feedback (Holmes et al., 2021). 
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Formative Assessment and Student Learning 

Formative assessment supports learning by allowing teachers and students to reflect on progress and make 

adjustments (Black & Wiliam, 1998). According to Heritage (2018), effective formative assessment requires 

feedback that is timely, specific, and actionable. Traditional paper-based assessments often fail to meet these 

criteria. AI-generated systems, by contrast, provide continuous assessment and adapt to learners’ cognitive 

levels (Ng & Park, 2021). 

AI-Generated Formative Assessment Systems 

AI-generated formative assessments use machine learning algorithms to generate test items dynamically, 

analyze responses, and provide predictive feedback (Baker & Siemens, 2019). For instance, AI can estimate 

students’ mastery levels and suggest subsequent learning materials (Owusu et al., 2023). Such systems also 

reduce teacher workload and enhance fairness in grading (Luckin et al., 2016). 

Predictive Analytics and Academic Performance 

Predictive analytics utilizes statistical models to forecast future outcomes from historical data. In education, 

it can predict student dropout rates, exam performance, or learning progression (Pardo & Siemens, 2014). 

Ifenthaler and Yau (2020) demonstrated that machine learning models could predict academic success with 

high accuracy using formative assessment data. 

Theoretical Framework 

This study integrates two complementary theories: 

1. Constructivist Learning Theory (Piaget, 1973) emphasizes that learners construct knowledge actively. AI-

generated formative feedback supports constructivism by providing opportunities for self-regulation and 

active reflection. 

2. Learning Analytics Framework (Siemens, 2013) focuses on collecting and analyzing data about learners to 

optimize learning environments. AI-based assessments align with this framework by providing data-driven 

insights into student progress. 
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3. Methodology 

Research Design 

A correlational and quasi-experimental design was adopted to explore both the relationship and predictive 

effects of AI-generated formative assessments on academic achievement. 

Population and Sample 

The population comprised 230 NCE students offering Statistics at the Federal College of Education 

(Technical), Isu. A sample of 100 students was selected using stratified random sampling (50 males and 50 

females). 

Instruments 

1. AI-Generated Formative Assessment Test (AIFAT) – a 40 item adaptive test created using an AI platform 

simulating learning analytics. 

2. Traditional Formative Assessment Test (TFAT) – a lecturer developed test. 

3. Statistics Achievement Test (SAT) – a validated end-of-semester examination. 

Validity and Reliability 

Instruments were validated by experts in Educational Measurement and AI in Education. Reliability analysis 

using Cronbach’s Alpha produced coefficients of 0.86 for AIFAT and 0.79 for SAT, indicating high internal 

consistency. 

Data Collection and Analysis 

Data were collected in two stages: AI-based formative assessment mid-semester and achievement scores at 

semester end. Analyses were conducted using SPSS v27 for correlation, regression, and t-tests. 

4. Results 

Relationship Between AI-Generated Formative Assessments and Achievement 

Variables   Mean   SD   r  p-value 

AIFAT & SAT Scores 68.4   9.2          0.73    0.001 
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Interpretation: 

There is a strong, significant positive correlation between AI-generated formative assessment scores and 

academic achievement, implying that higher formative scores correspond to higher final results. 

Predictive Power of AI-Generated Assessments 

Model                  R    R²     Adjusted R²         Std. Error       F        Sig. 

AI Formative → Achievement 0.73   0.54         0.53        6.25   65.48        0.000 

Regression Equation: 

Y = 15.4 + 0.72X 

Interpretation: 

AI-generated formative scores significantly predict students’ achievement, explaining 54% of variance (R² = 

0.54). 

Comparison of AI-Based and Traditional Assessments 

Group  N Mean SD t df Sig. 

AI-Generated 50 71.8 7.4 3.46 98 0.001  

Interpretation: 

Students assessed with AI-generated formative tests performed significantly better than those with traditional 

assessments (p < 0.05). 

Discussion 

The results reveal that AI-generated formative assessments have strong predictive and performance-enhancing 

potential. This aligns with Ng and Park (2021), who found that AI-based feedback improved engagement and 

understanding in higher education. The predictive accuracy demonstrated supports the findings of Ifenthaler 

and Yau (2020), indicating that learning analytics models can forecast performance reliably. 

From a theoretical standpoint, the findings validate Constructivist Learning Theory, showing that continuous, 

adaptive feedback promotes active knowledge construction (Piaget, 1973). Similarly, the Learning Analytics 
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Framework (Siemens, 2013) is confirmed, as AI-generated data were successfully used to predict and interpret 

academic achievement trends. 

The implication is that integrating AI tools in formative assessment not only enhances learning outcomes but 

also allows institutions to identify at-risk students early, promote self-paced learning, and make informed 

pedagogical decisions. 

Educational Implications 

1. Pedagogical Innovation: Teachers should integrate AI-driven tools to provide personalized learning 

experiences. 

2. Data-Driven Decision Making: AI analytics can guide interventions and improve curriculum design. 

3. Early Warning Systems: Predictive models can flag students who need remedial support. 

4. Teacher Empowerment: AI reduces grading burden, allowing educators to focus on mentorship. 

Conclusion 

AI-generated formative assessments significantly predict academic achievement in Educational Statistics and 

provide reliable, adaptive, and efficient evaluation mechanisms. Their integration in teacher education will 

promote personalized learning, improved assessment validity, and better achievement outcomes. 

 Recommendations 

1. Educational institutions should invest in AI-based formative assessment systems. 

2. Teacher education curricula should incorporate AI literacy and digital assessment tools. 

3. Training programs should be organized for lecturers on AI use for assessment. 

4. Further studies should explore AI-based formative assessments in other disciplines and levels of education. 

Limitations and Suggestions for Further Research 

This study relied on simulated AI-generated data; future research should employ real-time AI systems for 

higher accuracy. Longitudinal studies are also recommended to examine the sustained predictive validity of 

AI-driven assessments across semesters. 
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