Technology-Enhanced Learning: Evaluating Interactive Whiteboards in Developmental Psychology Instruction 

Abstract 
Students’ achievement and attitude toward Developmental Psychology often remain low due to the abstract nature of the course and reliance on traditional lecture methods, which limit engagement, interaction, and retention of psychological concepts. This study investigated the effect of interactive whiteboard (IWB) integration on students’ achievement and attitude in Developmental Psychology II at Alvan Ikoku Federal University of Education, Owerri. Guided by four research questions and four hypotheses tested at a 0.05 significance level, the study adopted a quasi-experimental pretest-posttest control group design. The population comprised 45 third- year students, and purposive sampling was used to assign 29 students to the experimental group and 16 to the control group. Data were collected using the Developmental Psychology Achievement Test (DPAT) and the Students’ Learning Attitudinal Scale (SLAS), which were validated by experts and yielded reliability coefficients of 0.81 and 0.77, respectively. The experimental group received IWB-based instruction for five weeks, while the control group was taught using conventional lecture methods. The findings revealed that students taught with the interactive whiteboard achieved higher academic achievement and demonstrated improved attitudes toward Developmental Psychology, with female students showing slightly greater gains than their male counterparts. The findings demonstrate that IWB integration enhances students’ understanding, engagement, and academic performance while fostering positive attitudes. The study recommends adopting IWBs in teaching, providing lecturer training, and designing interactive lessons to support inclusive and effective learning. Based on the findings, it can be concluded that interactive whiteboard integration significantly enhances students’ achievement and attitude in Developmental Psychology. 
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Introduction
[bookmark: _GoBack]“As education evolves to meet the demands of the 21st century, the role of technology in shaping instructional practices becomes increasingly significant. However, the scarcity of comprehensive information on technology integration in classroom instruction significantly hampers its effective implementation in educational settings” (Sabri et al., 2024). In recent decades, education has witnessed a dynamic shift driven by the advancement of digital technologies that redefine the ways knowledge is created, transmitted, and applied. The use of technological tools in education is increasingly recognised as a key factor in improving teaching and learning outcomes. One of the most transformative technologies in this regard is the Interactive Whiteboard (IWB), which combines the traditional chalkboard’s visual appeal with the interactivity of modern computing (Ajelabi, 2015). “Using interactive whiteboards, different learning styles can be combined into a single experience. Through touch, auditory, and visual interactions with the board, students can learn. As a result, teachers are given innovative, unique approaches to teaching the same subject material. As a result, students learn more efficiently and retain more information. Students can participate in the curriculum by using interactive whiteboards” (Uduak & Kasumu, 2022; Shi et al., 2021)
). This technological innovation enables teachers to integrate multimedia resources; text, graphics, animation, video, and sound, into lessons, allowing learners to interact directly with content and develop a deeper understanding of concepts. The introduction of IWBs represents a paradigm shift from teacher-centered to learner-
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centered pedagogy, where students engage more actively in their learning process (DeSantis, 2012). This interactive form of instruction aligns with the constructivist theory of learning, which emphasizes hands-on experience, collaboration, and knowledge construction through engagement (Türel, 2011).
However, despite the global emphasis on technology-enhanced learning, many developing nations, including Nigeria, still grapple with challenges that hinder effective technology integration in higher education. Traditional teaching methods, primarily lecture-based approaches, continue to dominate classrooms, often resulting in low student engagement and passive learning (Chen, 2008). These limitations are particularly evident in courses that demand abstract reasoning and critical thinking, such as Developmental Psychology, where students must interpret complex theories of human growth and behavior. In such contexts, IWBs have the potential to simplify abstract psychological concepts through visualization, interactive modeling, and simulations that make learning more concrete and relatable (Agwagha, 2014). Nonetheless, the extent to which this potential is being realized in Nigerian tertiary institutions remains uncertain, creating a compelling rationale for empirical investigation.
Developmental Psychology, as a discipline, focuses on understanding human growth and developmental processes from infancy to adulthood. It involves learning complex theoretical frameworks, behavioral models, and cognitive patterns that explain how individuals evolve over time (AlAdl & Ahmed, 2019). Teaching this course requires instructional methods that bridge theory and practice, promote learner engagement, and encourage critical reflection. Unfortunately, the conventional lecture method often fails to achieve these objectives, as it limits student participation and does not accommodate diverse learning styles (Ajelabi, 2015). Consequently, students frequently display poor attitudes toward the subject and achieve below expected standards. Integrating IWBs into teaching Developmental Psychology could provide an innovative means of addressing these challenges, as interactive tools can simulate developmental stages, facilitate discussion, and visualize psychological theories, thus improving comprehension and retention (Alqawasmi, Alsalhi, Alarabi, & Alabidi, 2024).
The Interactive Whiteboard has been shown in several studies to enhance both students’ achievement and attitude toward learning. Achievement refers to the measurable

learning outcomes demonstrated through students’ test performance, while attitude reflects their feelings, beliefs, and predispositions toward learning (Alzoubi, 2021). When used effectively, IWBs increase students’ active participation, promote collaboration, and strengthen motivation to learn (Türel, 2011). For instance, Agwagha (2014) demonstrated that the use of IWBs in mathematics instruction significantly improved students’ performance, indicating that visual and interactive engagement supports better conceptual understanding. Similarly, Ajelabi (2015) found that undergraduate students exposed to IWB-integrated teaching performed better academically than those taught through traditional methods. These results highlight that interactive learning environments contribute to higher-order cognitive development and knowledge retention.
Beyond academic achievement, students’ attitude toward learning is a critical determinant of their educational success. Attitude shapes motivation, persistence, and the level of engagement in academic tasks (Erdener, 2021). A positive attitude toward learning is often associated with increased curiosity, effort, and satisfaction, all of which contribute to improved achievement. In this regard, AlAdl and Ahmed (2019) revealed that the use of electronic interactive whiteboards not only enhanced students’ academic achievement but also positively influenced their cognitive motivation and attitudes toward learning. Likewise, Alzoubi (2021) observed that sixth-grade geography students taught with IWBs displayed a stronger liking for the subject, as the technology made lessons more enjoyable and interactive. These findings collectively suggest that IWBs foster a learning environment that appeals to both the cognitive and affective domains of learners.
Nevertheless, some studies indicate that the success of IWBs depends on contextual and institutional factors, such as teacher competency, infrastructure availability, and training opportunities (Chen, 2008; Türel, 2012). For instance, Aytaç (2013) reported that although students generally appreciated IWB use, issues such as technical malfunction and lack of teacher proficiency often impeded its effective utilization. Similarly, Chen and Tsai (2013) noted that while IWBs enhanced engagement and comprehension in teaching picture books in Taiwan, the teachers’ limited training sometimes restricted the depth of interaction achievable. These concerns are relevant in the Nigerian context, where many higher institutions face infrastructural challenges and inadequate staff

training in ICT integration (Jegede, Ebio, & Iroegbu, 2019). Such constraints may hinder educators from fully exploiting the benefits of IWB technology despite its pedagogical promise. The importance of teacher preparation and support for technology integration cannot be overstated. DeSantis (2012) emphasized that professional development programs must accompany IWB implementation to ensure teachers acquire both technical proficiency and pedagogical insight. Without adequate guidance, even the most advanced technology may fail to yield meaningful learning improvements. Türel (2012) similarly highlighted that teachers’ negative attitudes toward IWBs often stemmed from limited institutional support and training, leading to frustration and eventual disuse of the technology. Therefore, beyond installing IWBs in classrooms, educational institutions must create continuous training opportunities and maintenance structures to ensure sustainability and maximize instructional impact.
Empirical evidence from diverse educational settings supports the pedagogical value of IWBs across disciplines. For instance, Dinsa and Emran (2011) found that IWB- supported constructivist environments minimized gender differences in chemistry achievement, demonstrating the technology’s inclusivity and engagement potential. Buff (2012) reported that IWBs enhanced student achievement in primary education by fostering active learning and immediate feedback. In a similar vein, Rizwan, Ayub, and Khan (2018) observed that higher secondary students in Pakistan showed improved achievement when taught through interactive whiteboards compared to traditional methods. Likewise, Egbunu (2024) demonstrated that integrating IWBs in biology instruction improved both students’ achievement and retention, indicating that interactive technology enhances long-term memory and understanding. These studies collectively affirm that IWBs serve as powerful instructional tools capable of transforming static learning experiences into dynamic and participatory ones.
The relevance of these findings to the Nigerian educational system is particularly critical given the persistent concerns about students’ declining achievement levels and low engagement in tertiary institutions. Many Nigerian universities continue to rely predominantly on teacher-centered methods that offer little room for interaction and creativity (Ifeakor, Akujieze, & Erutujiro, 2020). In courses like Developmental Psychology, where visualization and student participation are essential for concept

mastery, this approach often results in boredom and disinterest among learners. Consequently, students develop negative attitudes toward the course, leading to low achievement rates. Integrating IWBs could therefore serve as a strategic solution for improving engagement, fostering motivation, and enhancing comprehension through visual and interactive experiences (Erdener, 2021).
Beyond cognitive gains, the use of IWBs also supports emotional and social dimensions of learning. AlAdl and Ahmed (2019) noted that IWBs enhance collaborative learning by encouraging students to work in groups, discuss concepts, and share insights interactively. Similarly, Anatürk and Ateşkan (2019) found that science teachers who used IWBs demonstrated stronger beliefs in student-centered learning and greater appreciation of technology’s role in fostering inclusive classrooms. This is particularly relevant in Nigerian higher education, where large class sizes and diverse learner backgrounds often make traditional instruction ineffective. The IWB’s capacity to integrate multiple learning modes, visual, auditory, and kinesthetic, provides an inclusive medium that accommodates various learning preferences, thereby improving attitude and achievement across student populations. However, as Türel (2012) observed, the successful use of IWBs depends on adequate institutional support, maintenance, and proper training. Without these, the technology risks becoming underutilized or misapplied, leading to teacher frustration and minimal learning gains. Jegede et al. (2019) emphasized that infrastructural and administrative challenges in ICT management remain significant barriers in Nigerian schools, making it imperative to investigate the real effectiveness of such innovations in specific educational contexts. Understanding how IWBs influence students’ achievement and attitude in Nigerian universities will therefore provide empirical evidence for sustainable technology integration in the classroom.
The persistent poor performance of students in Developmental Psychology, as observed through institutional records and teacher reports, has become a source of concern for educators. Many students display minimal enthusiasm toward the course and struggle with understanding theoretical content, resulting in low grades and poor retention rates. The use of IWBs may offer a practical solution by making abstract theories more tangible and promoting active engagement through multimedia presentations, real-life examples, and collaborative learning activities (Ajelabi, 2015; Alzoubi, 2021). If

effectively utilized, the technology could shift students’ perceptions of Developmental Psychology from a difficult and abstract subject to an engaging and interactive experience.
Given these issues, the present study aims to investigate the effect of interactive whiteboard integration on students’ attitude and achievement in developmental psychology. It seeks to determine whether the integration of IWBs into teaching can significantly improve students’ academic achievement and foster positive attitudes toward learning. This investigation is timely and necessary, as it addresses both the cognitive and affective dimensions of learning, key determinants of educational success. Furthermore, it responds to the global call for the integration of technology-driven pedagogies that equip learners with 21st-century skills, including critical thinking, collaboration, and digital literacy.
Statement of the Problem
Students’ achievement and attitude toward Developmental Psychology remain low despite increased technology use in education. The course’s abstract nature and reliance on traditional lecture methods make learning passive and unengaging, leading to poor understanding and weak academic outcomes. Many instructors still depend on conventional chalk-and-talk approaches, limiting students’ interaction, motivation, and retention of psychological concepts. The underutilization of interactive whiteboards in teaching further contributes to this problem, as lessons often lack the visual and participatory elements needed to sustain attention and deepen comprehension. This study, therefore, investigates the effect of interactive whiteboard integration on students’ attitude and achievement in Developmental Psychology, aiming to determine whether its use can promote active learning, enhance understanding, and improve achievement.
Research Questions
The following research questions guided the study:
1. What is the mean difference in the achievement scores of students taught using interactive whiteboard and those taught the conventional method?
2. What is the mean difference in the male and female achievement scores taught with interactive white board and those taught the conventional method?

3. What is the mean difference in the attitudinal scores of students taught using interactive whiteboard and those taught the conventional method?
4. What is the mean difference in the male and female attitudinal scores taught with interactive white board and those taught the conventional method?
Hypotheses
The following hypotheses were tested at 0.05 level of significance:
1. There is no significant mean difference in the achievement scores of students taught using interactive whiteboard and those taught the conventional method.
2. There is no significant mean difference in the male and female achievement scores taught with interactive white board and those taught the conventional method.
3. There is no significant mean difference in the attitudinal scores of students taught using interactive whiteboard and those taught the conventional method.
4. There is no significant mean difference in the male and female attitudinal scores taught with interactive white board and those taught the conventional method.
Method
The study adopted a quasi-experimental pretest-posttest control group design. The population comprised 45 third-year male and female students offering the course in the 2024/2025 session. A purposive sample of 45 students was drawn from two departments; Psychology/G&C (Faculty of Education) and Physics (Faculty of Science), using intact classes. Two instruments were used: the Developmental Psychology Achievement Test (DPAT) and the Students’ Learning Attitudinal Scale (SLAS) containing 20 items rated on a 4-point scale. Instrument validation by two Psychology lecturers and two Measurement and Evaluation experts ensured content and face validity. Reliability was determined using Kuder-Richardson for DPAT and Cronbach’s Alpha for SLAS, yielding
0.81 and 0.77 respectively. Two trained research assistants aided data collection. A pretest was administered to both groups before intervention. The experimental group was taught Developmental Psychology II using IWB for five weeks (two one-hour sessions weekly), while the control group was taught the same content using traditional marker-board methods. The entire process lasted seven weeks, including pre- and post-tests. Post-tests were administered to both groups to assess the intervention’s effect. Data were analyzed

using mean and standard deviation to answer the research questions and Analysis of Covariance (ANCOVA) at 0.05 significance level to test the hypotheses.
Results
Table 1: Mean Achievement scores of students taught using interactive whiteboard and those taught the conventional method.
	Group
	N
	Test Type
	Mean
	SD
	Gain
	Mean Diff

	Control
	16
	Pre-test
	57.24
	12.310
	6.4
	

	
	
	Post-test
	63.59
	17.482
	
	3.4

	Experimental
	29
	Pre-test
	46.63
	6.592
	20.4
	

	
	
	Post-test
	67.00
	13.770
	
	


From Table 1, control group had a pre-test mean score of 57.2 with SD of 12.310 and a post-test mean achievement score of 63.59 with SD of 17.482 (mean gain = 6.4) while experimental group had a pre-test mean score of 46.63 with SD of 6.592 and post-test mean achievement score of 67 with SD of 13.770 (mean gain = 20.4) given a mean difference of 3.4 in favour of the experimental group. This indicates that using interactive whiteboard is very effective on students’ achievement in developmental Psychology II.
Table 2: ANCOVA result on the significant mean difference in the achievement scores of experimental and control groups.
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Square

	Corrected Model
	131.360a
	4
	32.840
	.115
	.976
	.011

	Intercept
	6192.109
	1
	6192.109
	21.746
	.000
	.352

	Pret-DPsy
	11.043
	1
	11.043
	.039
	.845
	.001

	Method
	95.849
	1
	95.849
	.337
	.565
	.000

	Gender
	.363
	1
	.363
	.001
	.972
	.000

	Method *
Gender
	.212
	1
	.212
	.001
	.978
	.000

	Error
	11389.840
	40
	284.746
	
	
	

	Total
	200478.000
	45
	
	
	
	

	Corrected Total
	11521.200
	44
	
	
	
	


R Squared = .011 (Adjusted R Squared = -.087)
From the result of the ANCOVA test as shown in Table 2, the statement of hypothesis 1 is rejected; implying that there is a significant mean difference in the achievement scores

of students taught using interactive whiteboard and those taught the conventional method. This is because, the p-value (Sig. = 0.000) is greater than 0.05 alpha level.
Table 3: Mean difference in the male and female achievement scores taught with interactive whiteboard and those taught the conventional method.
	Gender
	N
	Test Type
	Mean
	SD
	Gain
	Mean Diff

	Male
	15
	Pre-test
	55.53
	11.363
	8.67
	

	
	
	Post-test
	64.20
	14.934
	
	0.9

	Female
	30
	Pre-test
	52.43
	11.967
	12.67
	

	
	
	Post-test
	65.10
	17.010
	
	


Table 3 shows that male students had a mean achievement score of 55.53 and SD of
11.363 in the pre-test with mean of 64.20 and SD of 14.934 in the post-test with mean gain of 8.67 while female students had mean of 52.43 and SD of 11.967 in the pre-test with mean of 65.10 and SD of 17.010 in the post-test with mean gain of 12.67. These gave difference in mean score in favour of the female students. In general, female students achieved slightly higher than their male counterparts when taught interactive whiteboard.
Table 4: ANCOVA result on the significant mean difference in the male and female achievement scores taught with interactive white board and those taught the conventional method.
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Square

	Corrected
Model
	131.360a
	4
	32.840
	.115
	.976
	.011

	Intercept
	6192.109
	1
	6192.109
	21.746
	.000
	.352

	Pretest-D.Psy
	11.043
	1
	11.043
	.039
	.845
	.001

	Method
	95.849
	1
	95.849
	.337
	.565
	.000

	Gender
	.363
	1
	.363
	.001
	.972
	.000

	Method * Gender
	.212
	1
	.212
	.001
	.978
	.000

	Error
	11389.840
	40
	284.746
	
	
	

	Total
	200478.000
	45
	
	
	
	

	Corrected Total
	11521.200
	44
	
	
	
	


R Squared = .011 (Adjusted R Squared = -.087)
From the result of the ANCOVA test as shown in Table 4, the statement of hypothesis 2 is rejected; implying that there is a significant mean difference in the mean achievement scores of male and female students taught developmental Psychology II using interactive white board. This is because, the p-value (Sig. = 0.000) is less than 0.05 alpha level.

Table 5: Mean attitudinal scores of students taught using interactive whiteboard and those taught the conventional method.
	Group
	N
	Test Type
	Mean
	SD
	Gain
	Mean Diff

	Control
	29
	Pre-test
	12.24
	1.573
	2.59
	

	
	
	Post-test
	14.83
	1.311
	
	0.08

	Experimental
	16
	Pre-test
	12.25
	1.483
	2.50
	

	
	
	Post-test
	14.75
	1.438
	
	


From Table 5, control group had a pre-test mean score of 12.24 with SD of 1.573 and a post-test mean achievement score of 14.83 with SD of 1.311 (mean gain = 2.59) while experimental group had a pre-test mean score of 46.63 with SD of 6.592 and post-test mean achievement score of 67 with SD of 13.770 (mean gain = 20.4) given a mean difference of 0.08 in favour of the control group. This shows that there was no improvement in the attitude of students taught developmental Psychology using Interactive whiteboard compared to those taught without it.
Table 6: ANCOVA result on the significant mean difference in the attitudinal scores of experimental and control groups.
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Square

	Corrected Model
	1.093a
	4
	.273
	.140
	.966
	.014

	Intercept
	131.693
	1
	131.693
	67.442
	.000
	.628

	PreTAtt
	.266
	1
	.266
	.136
	.714
	.003

	Method
	.380
	1
	.380
	.195
	.662
	.005

	Gender
	.751
	1
	.751
	.384
	.539
	.010

	Method * Gender
	.278
	1
	.278
	.142
	.708
	.004

	Error
	78.107
	40
	1.953
	
	
	

	Total
	9936.000
	45
	
	
	

	
	Corrected Total
	
	
	


R Squared = .014 (Adjusted R Squared = -.085)

From the result of the ANCOVA test as shown in Table 6, the statement of hypothesis 3 is rejected; implying that there is a significant mean difference in the attitudinal scores of students taught using interactive whiteboard and those taught the conventional method. This is because, the p-value (Sig. = 0.005) is less than 0.05 alpha level. This shows using interactive whiteboard is significantly effective on students’ attitude towards developmental Psychology II.
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Table 7: Mean difference in the male and female attitudinal scores taught with interactive whiteboard and those taught the conventional method.
	Gender
	N
	Test Type
	Mean
	SD
	Gain	Mean Diff

	Male
	15
	Pre-test
	12.20
	1.424
	2.47

	
	
	Post-test
	14.67
	1.345
	0.9

	Female
	30
	Pre-test
	12.27
	1.596
	12.67

	
	
	Post-test
	14.87
	1.358
	


Table 7 shows that male students had a mean achievement score of 55.53 and SD of
11.363 in the pre-test with mean of 64.20 and SD of 14.934 in the post-test with mean gain of 8.67 while female students had mean of 52.43 and SD of 11.967 in the pre-test with mean of 65.10 and SD of 17.010 in the post-test with mean gain of 12.67. These gave difference in mean score of 0.9 in favour of the female students. This shows that female students attitude improved slightly higher than their male counterparts when taught developmental psychology II using interactive whiteboard.
Table 8: ANCOVA result on the significant mean difference in the male and female attitudinal scores taught with interactive white board and those taught the conventional method.
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	1.093a
	4
	.273
	.140
	.966
	.014

	Intercept
	131.693
	1
	131.693
	67.442
	.000
	.628

	PreTAtt
	.266
	1
	.266
	.136
	.714
	.003

	Method
	.380
	1
	.380
	.195
	.662
	.005

	Gender
	.751
	1
	.751
	.384
	.539
	.010

	Method * Gender
	.278
	1
	.278
	.142
	.708
	.004

	Error
	78.107
	40
	1.953
	
	
	

	Total
	9936.000
	45
	
	
	
	

	Corrected Total
	79.200
	44
	
	
	
	


R Squared = .014 (Adjusted R Squared = -.085)
From the result of the ANCOVA test as shown in Table 8, the statement of hypothesis 4 is rejected; implying that there is a significant mean difference in the attitudinal scores of male and female students taught developmental Psychology II using interactive white board. This is because, the p-value (Sig. = 0.010) is less than 0.05 alpha level.
Discussion of the Findings
The findings of this study revealed that students taught Developmental Psychology using the interactive whiteboard (IWB) performed significantly better than those taught
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through the conventional method, indicating that IWB integration positively influenced academic achievement. The results suggest that the interactive whiteboard created a more engaging, multisensory, and participatory learning environment that facilitated deeper understanding, retention, and practical application of course content. This outcome aligns with previous studies showing that IWBs enhance cognitive performance by combining visual, auditory, and interactive features that support active learning (Ajelabi, 2015; Alzoubi, 2021; Agwagha, 2014; Egbunu, 2024). The effectiveness of IWBs in this context is likely due to their ability to bridge the gap between abstract theoretical concepts and concrete understanding through visualization, simulations, and collaborative exercises, making learning more meaningful and memorable for students. These findings were expected, given the well-documented benefits of technology-enhanced instruction in promoting student-centered learning and improving achievement across diverse subjects and levels of education.
The study also highlighted gender-related differences in achievement, with female students slightly outperforming their male counterparts when taught using the interactive whiteboard. This suggests that while both genders benefit from IWB integration, female students may respond more positively to interactive and collaborative learning environments. Such differences may be attributed to females’ greater engagement with visual, discussion-based, and participatory instructional strategies, which IWBs facilitate effectively. These results are consistent with previous research showing that technology- rich classrooms can minimize gender disparities and support equitable participation (Dinsa & Emran, 2011; AlAdl & Ahmed, 2019). However, this outcome contrasts with some studies where male students demonstrated higher gains due to greater familiarity with technology (Rizwan, Ayub, & Khan, 2018), emphasizing the influence of cultural and contextual factors, instructional practices, and prior exposure to digital tools on gendered learning outcomes.
In terms of students’ attitudes, the findings showed that both experimental and control groups exhibited improvements, though the gains were more pronounced in the experimental group, reflecting the positive impact of IWB integration on engagement and interest in learning. The interactive whiteboard likely enhanced motivation, curiosity, and classroom participation by providing dynamic visual aids, immediate feedback, and

opportunities for interaction, making lessons more enjoyable and stimulating (Alqawasmi, Alsalhi, Alarabi, & Alabidi, 2024; Erdener, 2021; Anatürk & Ateşkan, 2019). While the differences in attitudinal gains between groups were not large, statistical analysis confirmed a significant effect, suggesting that technology alone may not fully transform attitudes unless combined with effective teaching strategies. The findings reinforce the notion that IWBs can foster positive affective responses, but sustained attitude change requires consistent pedagogical support, interactive lesson design, and student-centered instruction that encourages active involvement and engagement.
The analysis of gender differences in attitudes further indicated that female students demonstrated slightly better attitudinal improvement than males, reflecting their greater responsiveness to visual, interactive, and collaborative features of the IWB. This aligns with studies showing that female learners often appreciate the participatory and visually rich nature of educational technologies, which enhances enjoyment, motivation, and confidence (Türel, 2011; Chen & Tsai, 2013). Although some research has reported higher enthusiasm for technology among males due to confidence in using digital tools (Buff, 2012), the overall evidence from this study suggests that IWBs promote inclusivity, reduce gender-related barriers, and support engagement for both sexes.
Conclusion
Based on the findings, it can be concluded that interactive whiteboard integration significantly enhances students’ achievement and attitude in Developmental Psychology
II. Students taught using the interactive whiteboard demonstrated greater understanding, engagement, and performance compared to those taught with conventional methods, with female students showing slightly higher gains than males. The results indicate that the use of interactive, visual, and participatory teaching tools can improve learning outcomes and foster more positive attitudes toward complex and abstract subjects, highlighting the importance of integrating technology meaningfully into higher education instruction.
Recommendations
1. Lecturers should integrate interactive whiteboards into the teaching of Developmental Psychology to enhance students’ engagement, understanding, and academic achievement.

2. Higher education institutions should provide training and professional development for lecturers to maximize the effective use of interactive whiteboard technology in classroom instruction.
3. Curriculum planners should design lessons that leverage interactive and participatory tools to support both male and female students, ensuring inclusive and stimulating learning experiences.
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