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Abstract: Although many research emphasise parental influence on learning, there is little evidence in Nigeria that directly correlates parents' science backgrounds and career goals to students' science outcomes. As a result, this study investigated the impact of parental science/STEM background, parental career ambitions, secondary school students' academic achievement, learning involvement, and career aspirations in science. The study aimed to fill this gap by examining the combined effects of these parenting characteristics. A descriptive survey research design was used, with junior secondary school pupils selected using stratified random sampling. A validated questionnaire and school academic records were used to collect data, which was then analysed using mean, standard deviation, t-test, and ANOVA at a significance level of 0.05. The findings indicated that parental science background had no significant impact on science achievement (p > 0.05). Parental educational qualification had a substantial effect on learning involvement (F = 2.662, p = 0.049), but not on professional aspirations (F = 0.757, p = 0.520). Socioeconomic position has a major impact on educational participation and job goals. The study suggests that supportive learning environments are more important than parental science backgrounds, which has implications for school support and equity-focused policies.
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INTRODUCTION 
Academic performance is a key concern in education around the world, particularly in science and other STEM disciplines. Success in these areas is closely related to students' future educational prospects, professional paths, economic mobility, and a country's scientific and technical progress. As a result, academics and policymakers are still looking into the elements that influence secondary school scientific achievement. The family environment, particularly the traits of the parents, has a significant impact on students' academic achievement. Parents influence their children's learning experiences through their level of education, occupation, involvement in academics, expectations, and goals. Parents with higher education levels frequently give better learning tools, a more helpful study atmosphere, and greater encouragement for academic success. These advantages can lead to increased academic success for their children. Recent research regularly shows that parental involvement such as assisting with homework, discussing school subjects, and tracking progress has a favourable impact on adolescents' academic results, particularly in science and mathematics (Odeyemi, 2023; Wang & Wei, 2024). In recent years, researchers have shifted their focus away from overall parental education and socioeconomic level and towards more individual parenting variables. Two essential but understudied aspects are parental science/STEM background and parental career aspirations for their children, particularly in STEM jobs. Parental science/STEM background refers to whether parents have formal education in science-related subjects, work in STEM occupations, or participate in informal science-related activities such as tutoring, experiments, or problem-solving talks at home. This type of foundation differs from the general educational level in that it may provide youngsters with subject-specific advice, early exposure to scientific thinking, and role models that appreciate science education. 
In theory, parents with scientific or STEM expertise can impact their children's science performance through a variety of processes. These include role modelling, improving knowledge of science material, providing science-related resources, encouraging curiosity, and fostering good attitudes towards scientific investigation. Because science disciplines frequently entail abstract concepts, practical work, and laboratory activities, parents who understand science may be better equipped to support their children. However, empirical evidence demonstrating the distinctive influence of parental science/STEM background, particularly in African contexts, is still lacking. 
Along with parental background, parental job intentions for children have received more research attention. These ambitions refer to the jobs or career courses that parents hope their children will pursue, as well as the strength and communication of such expectations. Recent research indicates that when parents encourage STEM jobs and exhibit confidence in their children's talents, students are more likely to acquire interest, motivation, and long-term aspirations in science and STEM disciplines (Sanni et al., 2024). A global systematic assessment published in 2025 found that parental expectations, parental support, and family cultural capital were among the most consistent factors on young people's STEM career goals and choices. Evidence from several nations demonstrates that parental attitudes and support are both directly and indirectly related to students' STEM dreams, objectives, and aspirations. For example, studies conducted in Turkey and other countries show that parental encouragement has a significant impact on children' orientation towards STEM routes, even when academic achievement is not directly examined. Similarly, research in early childhood education shows that parents' motivational beliefs about science influence the quantity and quality of science learning opportunities at home, which may have an impact on students' science competence and academic achievement (Parental Motivational Beliefs, 2025).
Despite these encouraging findings, research indicates that the impact of parental participation and goals is not consistent. Meta-analytic research indicates that the influence of parental participation varies depending on the type of involvement, pupils' age or grade level, and contextual factors such as geography and school quality (Wang & Wei, 2024). Excessive parental pressure or regulating behaviour can cause stress, decreased autonomy, and disengagement from learning. For example, Wen et al. (2023) discovered that excessive or controlling parental expectations can impede students' career exploration and lower motivation. This shows that parental expectations should be supporting rather than coercive in order to achieve positive academic success. In Nigeria and other developing countries, most research continue to focus on parental socioeconomic position or overall educational level. Research repeatedly reveals that parental education, income, and occupation have a positive impact on students' academic achievement (Osaro-Martins et al., 2024; Odom et al., 2024). According to Nigerian studies, family participation enhances pupils' performance in science subjects in secondary school (Odeyemi, 2023). However, these studies rarely distinguish between parents with a science/STEM background and those who specifically want their children to pursue STEM careers. As a result, it is impossible to say if parents' science-related education or jobs provide benefits beyond general socioeconomic position. Furthermore, many contemporary research looks at parental background and ambitions separately, rather than simultaneously. There are very few studies that combine parental science/STEM background and job goals in a unified analytical framework, especially in Nigeria. There is relatively little research into how these factors interact with other variables like gender, school resources, student motivation, and family engagement style. Even strong parental aspirations or STEM backgrounds may not result in enhanced academic achievement in under resourced school contexts if instructional quality and facilities are inadequate. This vacuum in the literature hinders our understanding of which parental qualities are most important for science achievement, how they influence students' performance, and when their effects are increased or decreased. Without clear data, educational policies and parental involvement programs may fail to properly use parents' STEM expertise or ignore the possible negative impacts of unrealistic expectations. As a result, the current study aims to investigate the combined impact of parental science/STEM background and STEM job goals on secondary school kids' performance in science subjects in Nigeria. The study's goal is to elucidate the paths through which parents impact science accomplishment by integrating both dimensions and investigating potential mediating and moderating factors such as student motivation, gender, and school resources. The findings are expected to give evidence-based recommendations for schools, policymakers, and parent-focused initiatives aimed at improving scientific learning outcomes and promoting long-term STEM development.
Research Questions
1. [bookmark: _Hlk215001419]What is the difference in the academic performance of students whose parents have a science background and those whose parents do not?
2. How does parental career aspiration influence students’ academic performance in science subjects?
3. What is the influence of parental science background on their students learning involvement?
4. What is the influence of parental educational background on their students’ career aspiration and learning involvements?
5. What is the influence of parental SES on their students Career aspiration and learning involvements?
Hypotheses
Ho₁: There is no significant difference in the academic performance of students whose parents have a science background and those whose parents do not.
[bookmark: _Hlk215002016]Ho₂: There is no significant difference in students’ academic performance based on parental career aspiration.
Ho₃: There is no significant difference in the influence of parental science background on students learning involvement.
Ho₄: There is no significant difference between parental educational background and their students career aspiration and learning involvements.
Ho5: There is no significant difference between parents SES and their career aspiration and learning involvement.
Methodology 
This study utilised a descriptive survey research approach. The study's population comprised of all junior high school students attending public secondary schools in the designated Local Government Area. A stratified random selection strategy was used to choose 200 students and parents from this population. This strategy was utilised to ensure that pupils were equally represented depending on gender and school location. The researcher designed a structured questionnaire as the data gathering tool. The questionnaire was reviewed and verified by three specialists in educational psychology, measurement, and evaluation to ensure that the items were clear, relevant, and appropriate for the study. The questionnaire was divided into sections that addressed students' demographics, parental science or STEM backgrounds, parental career goals for their children, parental involvement in learning, and students' academic performance. Students' academic achievement was assessed using their school academic records (term results), particularly in scientific disciplines. The dependability of the instrument was tested using the split half method, and the coefficient was determined to be greater than 0.70, which is regarded appropriate for educational research. The data collection process included administering the questionnaire directly to students with the assistance of experienced research assistants. Prior to beginning data collecting, permission was acquired from the appropriate school authorities. Students were informed of the study's goal and guaranteed that their replies would be kept confidential and anonymous in order to encourage honest answers. Mean and standard deviation were utilised to answer the research questions, and the t-test and Analysis of Variance (ANOVA) were employed to evaluate the null hypotheses at the 0.05 level of significance. The findings of the study shed light on how parental science backgrounds and career goals influence students' academic success in science disciplines.
Result
Research Question 1. What is the difference in the academic performance of students whose parents have a science background and those whose parents do not?
Table 1. Mean and SD of the students’ performance whose parents have science background or non -science background
	Variables
	N
	Mean
	SD

	Science background
	88
	49.05
	21.28

	Non-science background
	112
	51.77
	20.07



[bookmark: _Hlk213187503]The result in the table shows that students with a non-science background had a slightly higher mean score (51.77 ± 20.07) than those with a science background (49.05 ± 21.28). This suggests that students from non-science backgrounds performed marginally better on the measured variable, although the difference between the two groups appears small
HO1: There is no significant difference in the academic performance of students whose parents have a science background and those whose parents do not.
Table 2. Summary of independent sample t-test on the performance of students with parents of different science background
	Variables
	N
	Mean
	SD
	Df
	t
	P
	sig

	Science background
	88
	49.05
	21.28
	198
	-.907
	.366
	NS

	Non-science background
	112
	51.77
	20.07
	
	
	
	



The result in Table 2 shows that students whose parents have a science background recorded a mean score of 49.05 ± 21.28, while those whose parents have a non-science background had a slightly higher mean score of 51.77 ± 20.07. The calculated t-value of -0.907 with a p-value of 0.366 indicates that the difference in mean scores between the two groups is not statistically significant (p > 0.05). This means that parental science background did not significantly influence students’ academic performance.
[bookmark: _Hlk213188210]Research Question 2. What is the influence of parental career aspiration on student students’ performance in basic science
[bookmark: _Hlk213188385]Table 3. Mean and SD of the influence of parental career aspiration on students’ academic performance.
	[bookmark: _Hlk213188326]Variables
	N
	Mean
	SD

	Science background
	88
	3.01
	.66

	Non-science background
	112
	2.96
	.77



The result in Table 3 shows that students whose parents have a science background recorded a slightly higher mean score (3.01 ± 0.66) in career aspiration than those whose parents have a non-science background (2.96 ± 0.77). This indicates that students from science-oriented families tend to have marginally stronger interest or aspiration toward science-related careers. However, the difference between the two groups is very small, suggesting that parental science background exerts only a minimal influence on students’ career aspirations.
HO2 There is no significant difference in students’ academic performance based on parental career aspiration.
[bookmark: _Hlk213188645]Table 4. Summary of independent sample t-test of the influence of parental science background on students’ career aspiration for their children
	Variables
	N
	Mean
	SD
	Df
	t
	P
	Sig

	Science background
	88
	3.01
	.66
	198
	.457
	.648
	NS

	Non-science background
	112
	2.96
	.77
	
	
	
	



The result in Table 4. shows that although students whose parents have a science background recorded a slightly higher mean score in career aspiration than those whose parents have a non-science background, the t-value of 0.457 with a p-value of 0.648 indicates that this difference is not statistically significant (p > 0.05). This means that parental science background does not have a significant influence on students’ career aspirations. In other words, whether parents come from a science or non-science background does not substantially determine their children’s interest or ambition toward particular career paths.
Research Question 3. What is the influence of parental science background on the student learning involvement in sciences
Table 5. Mean and SD of the influence of parental science background or non -science background on students’ career aspiration.
	Variables
	N
	Mean
	SD

	Science background
	88
	2.97
	.58

	Non-science background
	112
	3.04
	.64



The result in Table 5 shows that students whose parents have a non-science background had a slightly higher mean score (3.04 ± 0.64) in career aspiration than those whose parents have a science background (2.97 ± 0.58). This indicates that students from non-science families exhibited marginally greater interest in career pursuits, though the difference between the two groups is minimal.
Ho3. There is no significant difference in the influence of parental science background on the student learning involvement in sciences
Table 6. Summary of independent sample t-test of the influence of parental science background on their students’ learning involvement
	Variables
	N
	Mean
	SD
	Df
	T
	P
	Sig

	Science background
	88
	2.97
	.58
	198
	.802
	.423
	NS

	Non-science background
	112
	2.96
	.64
	
	
	
	



The result in Table 6 shows that although students whose parents have a science background recorded a slightly lower mean score in learning involvement compared to those from non-science backgrounds, the t-value of 0.802 and p-value of 0.423 indicate that the difference is not statistically significant (p > 0.05). This implies that parental science background has no significant effect on students’ level of learning involvement, suggesting that students’ engagement in learning activities is largely independent of their parents’ academic discipline.
Research Question 4. What is the influence of parental educational background on their children career aspiration and learning involvement
[bookmark: _Hlk213191049]
Table 7. Mean and SD of the influence of parental educational qualification on their children career aspiration and learning involvement
	Educational Qualification
	N
	Career aspiration
	Learning involvement

	
	
	Mean
	SD
	Mean
	SD

	FSLC
	53.
	2.87
	0.52
	53.00
	2.87

	WASC
	35.
	2.89
	0.68
	35.00
	2.89

	NCE/DIPLOMA
	52.
	3.13
	0.60
	52.00
	3.13

	DEGREE
	60.
	3.12
	0.64
	60.00
	3.12



The result in Table 7 shows that students whose parents possess NCE/Diploma and Degree qualifications recorded slightly higher mean scores in both career aspiration and learning involvement compared to those whose parents have only FSLC or WASC qualifications. This indicates that higher parental educational qualifications are associated with somewhat greater career motivation and engagement in learning among students, although the differences appear modest.
[bookmark: _Hlk213191975]HO4. There is no significant difference between parents’ educational qualification and their children career aspiration and learning involvement
Table 8: Summary of ANOVA on parental educational qualification on their children career aspiration and learning involvement
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Learning Involvement
	Between Groups
	2.962
	3
	0.987
	2.662
	0.049

	
	Within Groups
	72.689
	196
	0.371
	
	

	
	Total
	75.651
	199
	
	
	

	Career Aspiration
	Between Groups
	1.198
	3
	0.399
	0.757
	0.520

	
	Within Groups
	103.456
	196
	0.528
	
	

	
	Total
	104.654
	199
	
	
	



The ANOVA result in Table 8 shows that parental educational qualification had a significant effect on students’ learning involvement (F = 2.662, p = 0.049), indicating that students’ participation and engagement in learning activities differ according to their parents’ level of education. However, there was no significant effect on students’ career aspiration (F = 0.757, p = 0.520), suggesting that students’ career goals are not strongly influenced by their parents’ educational attainment. This implies that while parental education contributes to how actively students engage in learning, other factors such as personal interest and peer or school influences may shape their career aspirations.
Research Question 5. What is the influence of parents SES on their career aspiration and learning involvement of their children
Table 9. Mean and SD of the influence of parental SES on their children career aspiration and learning involvement
	Parental SES
	N
	Career aspiration
	Learning involvement

	
	
	Mean
	SD
	Mean
	SD

	Employed
	92.00
	3.24
	0.58
	3.18
	0.63

	Unemployed
	52.00
	2.57
	0.62
	2.69
	0.82

	Business
	56.00
	3.07
	0.42
	2.93
	0.70

	Total
	200.00
	3.02
	0.62
	2.98
	0.73



The result in Table 9 shows that students whose parents are employed had the highest mean scores in both career aspiration and learning involvement, followed by those whose parents are business owners, while students of unemployed parents recorded the lowest scores. This indicates that students from higher socioeconomic backgrounds tend to show greater career ambition and learning engagement compared to those from lower socioeconomic backgrounds.
HO5. There is no significant difference between parents’ SES and their children career aspiration and learning involvement
Table 10: Summary of ANOVA on parental SES on their children career aspiration and learning involvement
	
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Parental involvement
	Between Groups
	15.330
	2
	7.665
	25.03
	0.000

	
	Within Groups
	60.320
	197
	0.306
	
	

	
	Total
	75.651
	199
	
	
	

	Career Aspiration
	Between Groups
	8.020
	2
	4.010
	8.175
	0.000

	
	Within Groups
	96.634
	197
	0.491
	
	

	
	Total
	104.654
	199
	
	
	



Table 10 shows that parental socioeconomic status (SES) had a significant effect on both students’ learning involvement (F = 25.03, p = 0.000) and career aspiration (F = 8.175, p = 0.000). Since the p-values are less than 0.05, it implies that students’ engagement in learning and their career ambitions vary significantly according to their parents’ socioeconomic status. In other words, children from higher SES families are more likely to be actively involved in learning and have stronger career aspirations than those from lower SES backgrounds.
4.2. Discussion
The findings of this study reveal that students’ academic performance in science was not significantly influenced by whether their parents had a science or non-science background. This implies that having parents who studied or work in scientific-related fields alone does not automatically lead to superior performance in science topics. Instead, students’ progress appears to depend more on other crucial characteristics such as the quality of instruction, the school learning environment, parental participation, student motivation, and access to learning materials. This finding fits with recent research that describe academic achievement as complex rather than dependent on a single parental attribute. Fan and Chen (2021) indicate that parental education or professional background affects students’ performance mostly through indirect measures, such as the level of encouragement, monitoring, and support parents provide at home. Similarly, Erdogan and Şengul (2020) discovered that although parents with science or technical backgrounds may have higher topic knowledge, their children do not necessarily do better unless parents actively engage in their learning. 
Similarly, Okorie and Aja (2022) revealed that parental academic discipline had no significant effect on students’ science achievement, but teacher competency and classroom practices played a bigger role. Adamu and Musa (2022) likewise observed that students’ motivation, self-efficacy, and instructional approaches were more relevant determinants of science achievement than parents’ educational background. Jeynes (2022) and Goodall and Montgomery (2023) emphasize that parental participation such as supervising schoolwork, discussing learning activities, and displaying interest in education has a bigger effect on performance than parents’ field of study. The non-significant effect of parental science background may potentially be explained by greater access to learning resources. With greater usage of digital technologies, online learning platforms, and school-based support networks, students from both science and non-science homes can now access identical instructional materials. Ogunleye and Adebayo (2021) discovered that current teaching aids and e-learning platforms have minimised performance differences connected to parental education or occupation. 
The result also demonstrate that parental science background does not significantly influence students’ career goals. This implies that students’ professional choices are determined more by own interests, confidence, peer influence, school direction, and exposure to knowledge than by their parents’ academic discipline. Ekpenyong and Okoro (2022) similarly discovered that while parents may affect early understanding of jobs, they do not greatly predict students’ eventual career ambitions in today’s changing educational environment. 
Contemporary research supports this explanation. Social Cognitive profession Theory stresses that self-efficacy and perceived possibilities have bigger effects on profession choice than familial background (Lent et al., 2019). Achu and Eze (2021) and Odey and Okon (2020) reported that school experiences, teachers, peers, and guidance services impact students’ STEM career goals more than parental occupation. Recent studies also demonstrate that digital media and technology expose children to a wide choice of jobs beyond their parents’ areas, making career decisions more independent (Ali et al., 2023). However, the data suggest that parental educational qualification strongly influences students’ learning involvement, even though it does not significantly alter career aspiration. Students whose parents have better educational skills tend to demonstrate greater participation in learning activities. This conclusion corroborates the findings of Ogunleye and Adebayo (2022) and Ekanem and Johnson (2021), who found that educated parents are more likely to provide academic assistance, monitor school achievement, and model favourable attitudes toward learning. This also supports Bandura’s (1986) social learning theory, which argues that children develop learning practices by observing their parents. 
In contrast, parental educational qualification did not significantly influence students’ career aspirations. This echoes recent findings by Nwachukwu and Bello (2023) and Ahmed and Sani (2022), who found that media exposure, peer influence, and access to online career information have lessened the traditional influence of parents’ education on profession choice. This marks a departure from past studies, where parental education greatly affected career aspirations. 
Finally, the study reveals that parental socioeconomic status (SES) significantly effects students’ learning involvement and job ambitions. Students from higher-SES homes benefit from improved learning conditions, access to educational materials, and exposure to professional options, which boost motivation and confidence (Sirin, 2022; Rakesh et al., 2024). Recent research suggest that SES remains one of the strongest indicators of educational engagement and aspiration, especially in under-resourced school systems (UNESCO, 2023; Eze et al., 2024).
CONCLUSION
This study investigated the influence of parental science/STEM background, parental career aspirations, parental educational qualification, and parental socioeconomic status on secondary school students’ academic performance, learning involvement, and career aspirations in science. The findings showed that parental science or non-science background does not significantly affect students’ performance in science subjects or their career aspirations. This suggests that success in science is not determined by parents’ field of study but by a combination of school and home factors. However, parental educational qualification was found to significantly influence students’ learning involvement, as students whose parents were more educated showed higher engagement in learning activities. In addition, parental socioeconomic status had a significant influence on both students’ learning involvement and career aspirations, highlighting the importance of access to learning resources and supportive home environments. 
RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:
1. Schools should organize regular parent–teacher engagement programmes that emphasize effective ways parents can support learning at home, regardless of their educational or science background.
2. Educational authorities should focus on improving teacher quality, instructional methods, and learning resources in science subjects to enhance students’ academic performance beyond family background factors.
3. Schools should provide structured career guidance, counselling, and mentorship programmes to help students develop realistic and informed career aspirations based on their interests and abilities rather than parental occupation.
4. Government and stakeholders should provide targeted support such as scholarships, learning materials, ICT facilities, and academic mentoring for students from low-SES families to reduce inequality in learning involvement and career opportunities.
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